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SUMMARY 
The chemistry of steroids has become a matter of immense interest in recent 
past because of their extra ordinary utility in research and industry, owing to 
their broad spectrum biological properties. Previous work from our 
laboratories described the preparation and study of a number of the 
azasteroids, oxasteroids, pyrazoles, pryrans etc. In continuation of the above 
work an attempt has been made to prepare new compounds with probable 
biological potential. The newly prepared compounds have been characterized 
on the basis of their analytical data and spectral properties. The whole work is 
divided into four chapters namely. 
Chapter-I : Synthesis of steroidal oxadiazolines. 
Chapter-II : Synthesis of steroidal thiosemicarbazones and 
thiadiazolines. 
Chapter-Ill : Synthesis of steroidal oxathiazolines. 
Chapter-IV : Synthesis of steroidal oxadiazolinones. 
The results are summarized below 
CHAPTER-1 
SYNTHESIS OF STEROIDAL OXADIAZOLINES 
The synthesis of oxadiazolines has also become of interest in recent 
years because oxadiazolines represent a class of one of the most important 
heterocycles which have received increased attention owing to their 
usefulness as synthetic intermediates and its derivatives are found to be 
associated with diverse pharmacological activities. These studies have 
prompted us to synthesize steroidal heterocycles bearing oxadiazoline moiety. 
The easily available steroidal semicarbazones, 5a-cholestan-6-one 
semicarbazone (I) and its analogues 3/?-chloro-5a-cholestan-6-one 
semicarbazone (II) and 3^-acetoxy-5a-cholestan-6-one semicarbazone (III) on 
treatment with acetic anhydride and pyridine gave 5a-cholestan-(6i?)-spiro-A , 
r, 3', 4'-oxadiazoline (IV), 3/?-chloro-5a-cholestan-(6i?)-spiro-A^ 1', 3', 4'-
oxadiazoline (V) and 3/?-acetoxy-5a-cholestan-(6i?)- spiro-A^ 1', 3', 4'-
oxadiazoline (VI). The structure of the products (IV, V, VI) have been 
established on the basis of elemental and spectral data. 
C«H 98^17 8^M7 
N-NH-C-NH2 
AczO/Py 
NHAc 
I-III IV-VI 
I I V = H 
II, V = AcO 
III, VI = CI 
CHAPTER-II 
SYNTHESIS OF STEROIDAL THIOSEMICARBAZONES 
AND THIODIAZOLINES 
Synthesis of thiadiazolines have attracted wide spread attention due to 
their medicinal importance as antitubercular, herbicidal, antimicrobial, and 
anticancer activities. The above facts prompted us to undertake the synthesis 
of some steroidal thiadiazolines. In this part we have carried out the reaction 
of some easily accessible steroidal a, y9-unsaturated ketones, cholest-5-en-7-
one (VII) and its analogues 3y5-acetoxycholest-5-en-7-one (VIII) and 
3y5-chlorocholest-5-en-7-one (IX) with thiosemicarbazide hydrochloride, to 
obtain cholest-5-en-7-one-thiosemicarbazone (X), 3/5-acetoxycholest-5-en-7-
one-thiosemicarbazone (XI) and 3/?-chlorocholest-5-en-7-one thiosemicar-
bazone (XII) respectively, which were cyclized to cholest-5-en-(7/?)-spiro-A -
1', 3', 4'-thiadiazoline (XIII), 3^-acetoxycholest-5-en-(77?)-spiro-A^'-l', 3', 4'-
thiadiazoline (XIV) and 3y8-chlorocholest-5-en-(7i?)-spiro-A^'-l', 3', 4'-
thiadiazoline (XV) by reacting with acetyl chloride and pyridine. The 
structures of the compounds obtained, were established on the basis of 
analytical and spectral data. 
IV 
CM 8^17 C.H 8"17 
NNHCNH, 
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VII, X, XIII = H 
VIII, XI, XIV = AcO 
XIIl-XV 
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CHAPTER-III 
SYNTHESIS OF STEROIDAL OXATHIAZOLINES 
The fusion of any heterocyclic ring system to steroid or introductions 
of heteroatoms such as N, 0, S or halogen found to enhance their biological 
and industrial applications. Little attention has been paid towards the 
synthesis of steroidal oxathiazolines. We have synthesised some steroidal 
oxathiazolines by the reaction of easily accessible steroidal ketone oximes 
with thionyl chloride. The oximes selected for the study are 3y6-chloro-5a-
cholestan-6-one oxime (XVI) and its analogues 3y5-acetoxy-5a-cholestan-6-
one oxime (XVII) and 5a-cholestan-6-one oxime (XVIII), which on reaction 
with SOCI2 provided 3y5-chloro-5a-cholest-7-eno [7, 6-c] 1', 2', 5'-oxathi-
azoline (XIX), 3/?-acetoxy-5a-cholest-7-eno [7, 6-c] 1', 2', 5'-oxathiazoline 
(XX) and 5a-cholest-7-eno [7, 6-c] 1', 2', 5'-oxathiazoline (XXI) respectively. 
The structures of the products (XIX-XXI) have been established on the basis 
of their elemental, chemical and spectral studies. 
VI 
C«H 8"17 C8H,7 
N—6 
XVI-XVIII XIX-XXI 
XVI, XIX, XXII = CI 
XVII, XX, XXIII = AcO 
XVIII, XXI, XXIV = H 
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CHAPTER-IV 
SYNTHESIS OF STEROIDAL OXADIAZOLINONES 
The derivatives of oxadiazolinone have been reported as antimicrobial, 
antimycobacterial, insecticidal, acricidal and nematocidal activities. 
Substituted oxadiazoHnones might also be used as optical brighteners and to 
combat endoparasites. In view of much synthetic as well as physiological 
utility of oxadiazolinone, attempts to synthesize new oxadiazoHnones have 
been made by taking steroidal ketone semicarbazones as substrate and lead-
tetraacetate as reagent. 
In the present investigation, we subjected easily accessible steroidal 
ketone semicarbazones such as 3y5-acetoxy-5a-cholestan-6-one semicarbazone 
(XXV) its analogues 3/?-chloro-5a-cholestan-6-one semicarbazone (XXVI), 
5«-cholestan-6-one semicarbazone (XXVII) to react with lead tetraacetate to 
obtain 3/?-acetoxy-5a-cholestan (6y)-spiro-A^-r, 3', 4'-oxadiazolin-2'-one 
(XXVIII), 3y5-chloro-5a-cholestan (66)-spiro-A^'-l', 3', 4'-oxadiazolin-2'-one 
(XXIX) and 5a-cholestan (65)-spiro-A^'-l', 3', 4'-oxadiazolin-2'-one (XXX) 
respectively. The structures of all new products were established on the basis 
of their elemental analyses and spectral properties. 
V I I I 
CgHn 
LTA 
0°C 
XXV-XXVII XXVIII-XXX 
XXV, XXVIII, XXXI = AcO 
XXVI, XXIX, XXXII = CI 
XXVII, XXX, XXXIII = H 
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SUMMARY 
The chemistry of steroids has become a matter of immense interest in recent 
past because of their extra ordinary utihty in research and industry, owing to 
their broad spectrum biological properties. Previous work from our 
laboratories described the preparation and study of a number of the 
azasteroids, oxasteroids, pyrazoles, pryrans etc. In continuation of the above 
work an attempt has been made to prepare new compounds with probable 
biological potential. The newly prepared compounds have been characterized 
on the basis of their analytical data and spectral properties. The whole work is 
divided into four chapters namely. 
Chapter-I : Synthesis of steroidal oxadiazolines. 
Chapter-II : Synthesis of steroidal thiosemicarbazones and 
thiadiazolines. 
Chapter-Ill : Synthesis of steroidal oxathiazolines. 
Chapter-IV : Synthesis of steroidal oxadiazolinones. 
The results are summarized below 
CHAPTER! 
SYNTHESIS OF STEROIDAL OXADIAZOLINES 
The synthesis of oxadiazoHnes has also become of interest in recent 
years because oxadiazoHnes represent a class of one of the most important 
heterocycles which have received increased attention owing to their 
usefulness as synthetic intermediates and its derivatives are found to be 
associated with diverse pharmacological activities. These studies have 
prompted us to synthesize steroidal heterocycles bearing oxadiazoline moiety. 
The easily available steroidal semicarbazones, 5a-cholestan-6-one 
semicarbazone (I) and its analogues 3/?-chloro-5a-cholestan-6-one 
semicarbazone (II) and 3y5-acetoxy-5«-cholestan-6-one semicarbazone (III) on 
treatment with acetic anhydride and pyridine gave 5a-cholestan-(6i?)-spiro-A , 
1', 3', 4'-oxadiazoline (IV), 3/?-chloro-5a-cholestan-(6/?)-spiro-A^ 1', 3', 4'-
oxadiazoline (V) and 3y5-acetoxy-5a-cholestan-(6/?)- spiro-A , 1', 3', 4'-
oxadiazoline (VI). The structure of the products (IV, V, VI) have been 
established on the basis of elemental and spectral data. 
CgHjy 
QHiy 
Ac20/Py 
N-NH-C-NH2 NHAc 
I-III IV-VI 
I, IV = H 
II, V = AcO 
III, VI = CI 
CHAPTER-II 
SYNTHESIS OF STEROIDAL THIOSEMICARBAZONES 
AND THIODIAZOLINES 
Synthesis of thiadiazolines have attracted wide spread attention due to 
their medicinal importance as antitubercuiar, herbicidal, antimicrobial, and 
anticancer activities. The above facts prompted us to undertake the synthesis 
of some steroidal thiadiazolines. In this part we have carried out the reaction 
of some easily accessible steroidal a, ^^-unsaturated ketones, cholest-5-en-7-
one (VII) and its analogues 3y?-acetoxycholest-5-en-7-one (VIII) and 
3y5-chlorocholest-5-en-7-one (IX) with thiosemicarbazide hydrochloride, to 
obtain cholest-5-en-7-one-thiosemicarbazone (X), 3y5-acetoxycholest-5-en-7-
one-thiosemicarbazone (XI) and 3^-chlorochoIest-5-en-7-one thiosemicar-
2' 
bazone (XII) respectively, which were cyclized to cholest-5-en-(7/?)-spiro-A -
1', 3', 4'-thiadiazoline (XIII), 3/?-acetoxycholest-5-en-(7i'?)-spiro-A^'-l', 3', 4'-
thiadiazoline (XIV) and 3;5-chlorocholest-5-en-(77?)-spiro-A^'-l', 3', 4'-
thiadiazoline (XV) by reacting with acetyl chloride and pyridine. The 
structures of the compounds obtained, were established on the basis of 
analytical and spectral data. 
IV 
CM 8"17 CsH 8^17 
NNHCNH, 
VII-IX X-XII 
AcCl/Py 
C&iin 
>—NHAc 
VII, X, XIII = H 
VIII, XI, XIV = AcO 
XIII-XV 
IX, XII, XV - CI 
CHAPTER-lIl 
SYNTHESIS OF STEROIDAL OXATHIAZOLINES 
The fusion of any heterocyclic ring system to steroid or introductions 
of heteroatoms such as N, 0, S or halogen found to enhance their biological 
and industrial applications. Little attention has been paid towards the 
synthesis of steroidal oxathiazolines. We have synthesised some steroidal 
oxathiazolines by the reaction of easily accessible steroidal ketone oximes 
with thionyl chloride. The oximes selected for the study are 3/?-chloro-5a-
cholestan-6-one oxime (XVI) and its analogues 3y5-acetoxy-5a-cholestan-6-
one oxime (XVII) and 5a-cholestan-6-one oxime (XVIII), which on reaction 
with SOCI2 provided 3y5-chloro-5a-cholest-7-eno [7, 6-c] V, 2', 5'-oxathi-
azoline (XIX), 3/?-acetoxy-5a-cholest-7-eno [7, 6-c] 1', 2', 5'-oxathiazoline 
(XX) and 5a-cholest-7-eno [7, 6-c] 1', 2', 5'-oxathiazoline (XXI) respectively. 
The structures of the products (XIX-XXI) have been established on the basis 
of their elemental, chemical and spectral studies. 
VI 
CM 8"17 CsH 8"17 
XVI-XVIII XIX-XXI 
XVI, XIX, XXII = CI 
XVII, XX, XXIII = AcO 
XVIII, XXI, XXIV = H 
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CHAPTER-IV 
SYNTHESIS OF STEROIDAL OXADIAZOLINONES 
The derivatives of oxadiazolinone have been reported as antimicrobial, 
antimycobacterial, insecticidal, acricidal and nematocidal activities. 
Substituted oxadiazolinones might also be used as optical brighteners and to 
combat endoparasites. In view of much synthetic as well as physiological 
utility of oxadiazolinone, attempts to synthesize new oxadiazolinones have 
been made by taking steroidal ketone semicarbazones as substrate and lead-
tetraacetate as reagent. 
In the present investigation, we subjected easily accessible steroidal 
ketone semicarbazones such as 3y5-acetoxy-5a-cholestan-6-one semicarbazone 
(XXV) its analogues 3y9-chloro-5a-cholestan-6-one semicarbazone (XXVI), 
5«-cholestan-6-one semicarbazone (XXVII) to react with lead tetraacetate to 
obtain 3y5-acetoxy-5a-cholestan (65)-spiro-A''~ 1', 3', 4'-oxadiazolin-2'-one 
(XXVIII), 3y5-chloro-5a-cholestan (6.S)-spiro-A '^-l', 3', 4'-oxadiazolin-2'-one 
(XXIX) and 5a-cholestan (65)-spiro-A''-l', 3', 4'-oxadiazolin-2'-one (XXX) 
respectively. The structures of all new products were established on the basis 
of their elemental analyses and spectral properties. 
VIll 
C8H|7 
N—N—C—NH, 
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O T 
XXV-XXVII XXVIII-XXX 
XXV, XXVIII, XXXI = AcO 
XXVI, XXIX, XXXII = CI 
XXVII, XXX, XXXIII = H 
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INTRODUCTION 
The term 'Steroid' is applied to a group of naturally occurring or synthetic 
fat-soluble organic compounds (lipids), whose structure is chemically based 
on a steroid nucleus containing seventeen carbon atoms anranged in four rings 
(hydrogenated cyclopentanoperhydrophenanthrene ring system). The steroids 
are a family of substances critically important to plants and animal life. They 
included the adrenal cortical hormones (glucocorticoids or 
mineralocorticoids), the sex hormones (androgens, estrogens and 
progesterone), sterols like cholesterol [The name cholesterol originates from 
the Greek word chole (bile) and stereos (solid), and the chemical suffix -ol for 
an alcohol, as researchers first identified cholesterol in solid form in 
gallstones by Frangois Poulletier de la Salle in 1769. However, it is only in 
1815 that chemist Eugene Chevreul named the compound "cholesterine"]. 
For the past seventy years the chemistry of steroids has provided one 
of the most interesting and thoroughly explored area for chemists. The 
dramatic expansion of steroids came with the discovery of steroidal 
hormones. The discovery of several biologically active steroids with their 
wide applicatioin in therapy have brought about an increasing interest. The 
synthetic modificafion of naturally occurring steroids with the hope of 
improving pharmacological essentialities has resulted in the preparation and 
discovery of a number of diverse pharmacologically active, potent, highly 
specific commercially important therapeutic agents. The physiological 
activities of steroidal hormones depend on the number of factors. Among 
those of primary importance are stereochemistry and overall shape of 
molecule. Even a fundamental change (introduction of double bond, hydroxyl 
group, acetate group, ring enlargement and contraction etc.) in the steroid 
skeleton should alter the stereochemistry at least to some extent. Thus during 
the last decade the major efforts of the chemists were directed towards the 
modification in the structure of steroids in order to enhance their non-
hormonal activity and to increase the selectivity of certain biologically active 
compounds. Our laboratory, mainly concerned with the synthesis of steroidal 
compounds and their identification by chemical and spectral studies, has 
reported the preparation of number of heterosteroids. 
In the present work an attempt has been made to synthesize some 
modified steroids of biological interest such as oxadiazolines, thiadiazolines 
oxathiazoline and oxadiazolinones. The characterization of these compounds 
has been achieved by chemical and spectral methods employing IR, H NMR, 
C^ NMR, spectroscopy and mass spectrometry.. 
XI 
CHapter-I 
Syntfiesis ofSteroididOjQicGazolines 
THeoreticaC 
Theoretical 
Heterocycles are very interesting compounds both because of their 
industrial and biological applications and also because of their usefulness as 
starting material in organic synthesis. Class of unsaturated five membered 
heterocyclic compounds containing two nitrogen, one oxygen and carbon 
atoms in the ring are commonly referred as oxadiazolines. Several papers 
had appeared regarding the synthesis of a number of oxadiazolines. This 
chapter deals with an account of the important reactions reported for the 
synthesis of oxadiazolines. 
Oniga et aO synthesized 3-(N-acetyl))-5-[2'-(acetylamino)-4'-
methyl-5' -thiazolyl]-2-aryl-A'^ - oxadiazoline (I) by cyclization of hydrazide 
hydrazones with acetic anhydride and also investigated the antimicrobial 
and antifungal effects of these compounds. 
H3C0C 
C0CH3 
Ling et air carried out the reaction of 1, 3-dipolar cycloaddition of 
Schiff bases (II) (Ar=Ph, p-BrPh, p-ClPh, p-FPh, p-MeOPh, p-NOzPh) with 
compound (III) (R^OMe, H, NO2) which gave 1, 2, 4-oxadiazoline 
derivatives (IV). 
N 
/ - ^ / / \ \ Ph—N / R (/ \ ) c=NOH 
N CH = N-Ar CI 
III 
IV 
Feng et al." reported the one pot liquid phase synthesis of 1, 2, 4-
oxadiazoiines in excellent yields by 1, 3 dipolar cycloaddition reaction. 
Azizian ef al.'^ reported the one pot synthesis of 1, 2, 4-oxadi-
azolines (V) (R=H, Br, R'=H, CI; R^=H, CI, Br) by 1, 3 dipolar 
cycloaddition reaction of nitrile oxide with tryptanthrine imines. 
V 
Rajanarendra et al.^ prepared 4-(5-methyl-3-isooxazolyI)-3,5-diaryl-
A -1, 2, 4-oxadiazolines (VII) by benzonitrile oxide addition to 3-benzal-
amino-5-iTiethyl isoxazoles (VI). 
H,C 
N=CH—Ar 
PhCNO 
. / 0 
VI 
Ph. 
c<^N 
H.C 
\ / 
/ -N—CH-Ar 
/ .N 
VII 
Just*" reported 2-imino-3-phenyl-5-phenylamino-l, 3, 4-oxadiazo-
lines by heating PhN (CN) NHCONHPh in aq. MeOH containing HCl. 
These compounds also showed herbicidal and fungicidal activities. 
Somogyi^ carried out the synthesis of 3-acetyl coumarin (thio) 
acylhydrazones (VIII) [Z=S, R=NH2, NHPh; Z=0, R=Me, Ph, 2-HOC6H5, 
2-ACOC6H5] and their transformation to 5-substituted-3-acetyl-2-(3-coum 
arinyl)-2-methyl-l, 3, 4-oxa(thia)diazolines (IX) under acetylating 
conditions. The treatment of acetylating products (IX) [Z=0] with the 
acetylating agent Ac20/ZnCl2 resulted in the unexpected formation of acyl 
hydrazones with cleavage of the oxadiazoline ring and simultaneous loss of 
the acetyl group. 
Me Z 
II 
C = N — N H — C — R NAc 
VIII IX 
The synthesis of some (methyl) glyoxal 1, 2-bis (acylhydrazones) PC 
(:X) NIiN:CHCR':NNHC (:X) R [X=0, R=Ph, 4-pyridyl Opt, 2-C6H4OH, 
R ' = H , Me, X=S, R=NH2, R'=Me] and their cyclization in to 5, 5'-
disubstituted 3, 3'-diacetyl-2, 2'-hi (2H-1, 3, 4-oxa(thia)diazoline) (X) 
[Z=0, R=Ph, 4-pyridyl, R ' = H , Me; Z=S, R=NHAc, R'=Me] under 
acetylatmg condition was described. 
R 
Ac Ac 
•N 
X 
Gad and Goda^ synthesized pyridyl -S-triazole (XI) [R=H, R'=Ph, 
NH2, R^CHzCOjEt, CHjCONMez, CH2CONET2] and pyridyloxadiazoline 
(XII) [R^=4-Br C6H4,4-C1C6H4, 4-O2NC6H4]. 
XII 
Andrianov et al. carried out the reaction of P-O2NC5H4CNO with 
Me2NN:CMeR [R=H, Me] to give aminooxadiazolines (XIII). 
0,N 
NNMe2 
\ 0 
XIII 
Me 
Chimirri et al. synthesised 4-adamantyl -5-aryl -3-phenyl-A -1,2, 
4-oxadiazolines, involving a 1, 3-dipolar cycloaddition reaction between 1-
(arylideneamino) adamantanes and benzonitriloxide. The antiviral activity 
was checked against HIV virus. The reaction of diarylnitrilimines 
RC:N* N" Ph [R=(un) substituted Ph] with N-ethoxycarbonyl-N-(2, 2, 2-
trichloroethylidene) amine (Cl3CCH:NC02Et) gave substituted 1, 2, 4-
triazolines. With aiylnitrile oxide precursors RCChNOH [R=(Un) 
substituted Ph], the cycloaddition reaction competes with a nucleophilic 
addition leading to a mixture of substituted 1, 2, 4-oxadiazolines'^  and 
RCChNOCH (CCI3) NHCOzEt. 
Manrao and kanta'^  synthesized 1, 2, 4-oxadiazolines by the addition 
of benzonitrile oxide to 3, 4, 5-trimethoxybenzalanilines, the compound 
we e tested for their antifungal activity. The derivatives of hindered phenols 
with 5 or 6-membered N, 0-heterocycIes in the 4-position were prepared by 
dipolar I, 3-cycloaddition of nitrile oxides with olefins, azomethines and 
acetylenes.''' 
Intramolecular cyclocondensation of arabinofuroyl hydrazones 
f. 
(XIV) [R=Ph, C6H4CI-4, CH:CHPh] with acetic anhydride gave the 
corresponding oxadiazolines (XV)'^  [R'=AC], which were deacetylated to 
XV [R'=H]. 
Me-
XIV 
CONHN = CHR 
\ , 
O 
HO-
— OH 
— OH 
CH2OH 
H, ,R 
HN O 
N-
Me- n\ 
XV 
0 
R^O-
•OR' 
•OR' 
CH20R^ 
16 Couture et al. prepared spirocyclic A^-1, 3, 4-oxadiazolines (XVI) 
i l n l . 2 _ [n=2, 3, R'=Me, R'R =(CH2)5, R'=Me, Ac, COPh] from semicarbazones, 
R'R'C:NNHCONR^(CH2)nOH. 
{CH2)n 
XVI 
The reaction'^  of 3, 5-dibromo salicylhydrazide (XVII) [Z=Y{j\ with 
different carbonyl compounds (RR'CO) gave the corresponding hydrazones 
(XVIII) [Z=CRR'] . Oxadiazoiines (XIX) [R=H, Me, R'=Me, Ph, p-F C6H4, 
p-Me02CC6H4, m-02NC6H4] were obtained by refluxing (XVIII) with acetic 
anhydride. 
Br. OH Br. OAc 
N—NAc 
'' ^ CONHN:Z O^A: 
Br Br 
XVII, XVIII XIX 
In another study some new 3-N-acetyl-2-7?-5- (2"-phenyl-4'-methyl-
2', 4"-dithiazol-5'-yl)-l, 3, 4-A'*-oxadiazolines^^ were prepared and their 
spectral data and antimicrobial activity were investigated. 
Singh et al '^  carried out equimolar reaction of diphenyi ketene with 
benzophenone (diphenyi acetyl) hydrazones which afforded 5, 5-diaryl-4-
(diphenylacetyl)-2-(diphenylmethyl)-l, 3, 4-oxadiazol-2-ene. [1, 3]-Dipolar 
cycloaddition of 2-diazopropane to 2, 6-dibenzylidene cyclohexanone at 
0 "^C led to bis-spiro-A'-pyrazolines (XX) and (XXI). The same addition 
reactions at 50 V gave, in addition to (XX) and (XXI), a new spiro-A -(1, 
3, 4)-oxadiazolines^'' (XXII). 
XX XXI 
Ph Me 
XXII 
A simple method for the synthesis of some chromones containing a 
nitrogen heterocycle substituted at 2-position has been reported. IH-Benzo-
triazolyl-1-acetic acid, readily obtained by reaction of IH-benzotriazole 
with CICH2COOH, was used as starting material for the synthesis of some 
chromones with lH-benzotriazolyl-1-methyl at 2- position and related 1,3, 
4-oxadiazoline derivatives. '^ 
22 Saidi et al prepared 2-alkoxy-2-methoxy-A -1, 3, 4-oxadiazolines 
(XXIII) by oxidative cyclization of (methoxycarbonyl) hydrazone of 
acetone with lead tetraacetate in ethanol in yields ranging from 40 to 80 %. 
MeO OR 
0 
N 
\ \ 
N-
XXIII 
The compound (XXIV) was prepared by refluxing 3, 6 dichloro-
pyridine-2 carboxylic acid isopropylidene hydrazide in acetic anhydride and 
its pharmaceutical activities were investigated. 
XXIV 
24 Some more oxadiazoline derivatives were prepared and screened 
for the insecticidal and acaricidal activities. 
10 

Discussion 
Heterocyclic compounds have been one of the most attractive areas for 
exploration in the synthetic organic chemistry due to their association with 
wide range of biological activities. The synthesis of oxadiazolines has also 
become of interest in recent years because oxadiazolines represent a class of 
one of the most important heterocycles. Oxadiazolines have received 
increased attention owing to their usefulness as synthetic intermediates^^' ^ 
and its derivatives are found to be associated with diverse pharmacological 
activities including antibacterial/^ and antifungal,'^''^'^' activities. Besides 
this, they are used as ectoparasiticides,^^ insecticides and acaricides. 
Latest discoveries on their activities revealed that they also posses 
anticonvulsant,^ ^""^° antitumour^^ and anti HIV" activity. 
These studies have prompted us to synthesize steroidal heterocycles 
bearing oxadiazoline moiety, which may show enhanced biological 
activities. There have been some reports in the literature of the cyclization 
of different aliphatic and aromatic aldehyde and ketone semicarbazones 
under acetylating conditions, which provide substituted 1', 3', 4'-oxadiazo-
lines.^''^-22 
Here, we wish to report a novel, simple and convenient synthesis of 
steroidal (6/?)-spiro-A", 1', 3', 4'-oxadiazolines. 
Reaction of 5«-cholestan-6-one semicarbazone (XXV) 
with acetic anhydride: 
5a-Cholestan-6-one semicarbazone (XXV) in chloroform was treated with 
freshly distilled acetic anhydride and pyridine and the mixture was stirred 
for 9-10 h over an oil bath at 80 °C. Reaction progress was monitored 
through TLC. After completion of reaction, removal of solvent and 
purification of the product by column chromatography, 5a-cholestan-(6i?)-
spiro-A^ r, 3', 4'-oxadiazoline (XXVI) was obtained which was recrysta 
llized from methanol as white crystals, m.p. 126 "C, yield 72 %. 
C«H 8"I7 
N-NH-C-NHj 
AcjO/Py 
Ac-N ^O 
'=1 N 
CsH 8'M7 
NHAc 
XXV XXVI 
Characterization of the compound m.p. 126 "C as 5a-
cholestan-(67g)-spiro-A , 1\ 3', 4'-oxadiazo[ine (XXVI): 
The elemental analysis of the compound corresponded to the 
molecular formula C32H53N3O3. Its IR spectrum showed characteristic 
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absorption bands at 3423 (NH), 1712, 1680 (amide), and 1648 cm'' 
(C=N). The ' H N M R spectrum of the compound exhibited a singlet integra-
ting for one proton at 5 7.29 (NHAc), two sharp singlets for three protons 
each at 6 2.25 and 2.11 (2 x NCOCH3) and a two proton doublet at 5 2.3 for 
C7-H2. Cio and Cn Angular methyl protons appeared at 5 1.12 and 0.66 
respectively as singlets while other side chain methyl protons at 5 0.92 and 
0.78. The important '^ C NMR signals were observed at 172.9 (NHCO), 
170.7 (NCO), 154.5 (OC=N), 71.8 (Ce), 57.4 (C5), and 42.9 (C7). The 
product formation is further supported by its mass spectrum which showed 
molecular ion at m/z 527 (M"i", C32H53N3O3) along with other significant 
peaks at 485 (M-CH2CO), 484 (M>Ac), 469 (M-NHAc), 443 (M-AcNH 
CN), 427 (M-OCNNHAc) and 386 (M-AcNNCNHAc) (Scheme-1). Thus 
on the basis of the above evidences, compound (XXVI) having m.p. 126 °C 
was characterized as 5a-cholestan-(6i?)-spiro-A , 1', 3', 4'-oxadiazohne. 
The mechanism (Scheme-2) for its formation can be explained on 
the basis of the hard and soft acid and base principle.'' "' It is proposed that 
there is a considerable amount of steric hindrance to ring-closure from one 
side of the ring at Ce, which might be explained on the basis that the NAc 
group is bulkier than oxygen atom, therefore oxadiazoline ring closes at C-6 
by the attack of oxygen of the semicarbazone moiety, preferentially from 
the front side (Ji-axial) so that the bulky NAc group has an equatorial (a) 
orientation to avoid 1,3-diaxial interaction due to the angular methyl group 
(C|o/?-CH3) that results minimum steric hindrance and maximum stability. 
Thus the only product of this reaction, the oxadiazoline has R 
stereochemistry at Cg. 
The Dreiding models also suggest the attack of oxygen from the 
^-side which pushes the bulkier NAc group to the less hindered a-side. 
Therefore the formulation of the compound as 6R is preferred over its 
isomer (65^. On the basis of these it is suggested that the same should also 
be kinetically favourable. 
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C8H,7 
NHAc 
-OCNNHAc 
m/z 427 
- AcNNCNHAc 
m / z 3 8 6 
Scheme-1 
m / z 485 
-CH 2CO 
m/z527|Mt,C32H53N303l \ - A c 
m /z 484 
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CoHi CsH 8"17 
N-NH-C-NH 
XXV R = H 
XXVII R = Ci 
XXIX R=OAc 
V N^ /C—NHAc 
A/* NJ 
H 
r 
dAc 
-AcOH CgHn 
NHAc 
XXVI R = H 
XXVIII R-Cl 
XXX R = OAc 
Scheme-2 
Reaction of 3/?-chloro-5«-cholestan-6-one semicarbazone 
(XXVII) with acetic anhydride: 
3y5-Chloro-5a-cholestan-6-one semicarbazone (XXVII) in chloro-
forni was treated with freshly distilled acetic anhydride and pyridine and the 
mixture was stirred for 10-11 h over an oil bath at 80 °C. Progress of the 
Reaction was monitored by TLC. After completion of reaction solvents 
were removed and residue was chromatographed over silica gel column 
which afforded 3/?-chloro-5a-cholestan-(6i?)-spiro-A^ 1', 3', 4'-oxadiazoline 
(XXVIII) as solid, recrystallized from methanol, m.p. 139 °C, yield 71 %. 
CgHn 
CsH 
N-NH-C-NH2 
Ac20/Py 
8"17 
NHAc 
XXVII XXVIII 
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Characterization of the compound m.p. 139 "C as 3/?-
chloro-5«-cholestan-(6i?)-spiro-A ,^ 1\ 3\ 4'-oxadiazoline 
(XXVIII): 
The elemental analysis of the compound corresponded to the molecular 
formula C32H52CIN3O3 (Beilstein positive). Its IR spectrum showed 
characteristic absorption bands at 3410 (NH), 1712, 1690 (amide), 1645 
(C=N) and 727 cm"' (C-Cl). The H^ NMR spectrum of the compound 
exhibited a singlet integrating for one proton at 5 7.2 (NHAc), a one proton 
broad mukiplet for C3 a-proton at 5 3.8l(w V2 =14 Hz), two sharp singlets 
for three protons each at 5 2.23 and 2.15 (2 x NCOCH3) and a two proton 
doublet at 5 2.35 for C7-H2. Angular and side-chain methyl protons 
appeared at 5 1.17 (C10-CH3), 0.66 (Cn-CHs), 0.92 and 0.78 (other methyl 
protons). The important '"C NMR signals were observed at 173.3 (NHCO), 
171.4 (NCO), 153.9 (OC=N), 71.1 (Cg), 53.8 (C5), 51.8 (C3) and 43.0 (C7). 
The MS further supported the formation of compound (XXVIII). Its mass 
spectrum showed molecular ion at m/z 561/563 (M^, C32H52CIN3O3) along 
with other significant peaks at m/z 518/520 (M-Ac), 503/505 (M-NHAc), 
525 (M-HCl) 477/479 (M-AcNHCN), 461/463 (M-OCNNHAc), 441(nVz 
525-AcNHCN) and 384 (m/z 525-AcNNCNHAc) (Scheme-3). Thus on the 
basis of the above evidences, compound (XXVIII) having m.p.l39 C was 
characterized as 3y5-chloro-5a-cholestan-(6/?)-spiro-A'', 1', 3', 4'-oxadiazo-
line. The formation of the product (XXVIII) can be explained on the bases 
of the proposed mechanism (Scheme-2). 
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m/z 561/5631 M^CjzHszCINjOj] 
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AcNHCN 
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-AcNHCN 
m / z 441 
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m / z 518/520 
Reaction of 3;g-acetoxv-5«-cholestan-6-one semicarbaz-
one (XXIX) with acetic anhydride: 
3/?-Acetoxy-5a-cholestan-6-one semicarbazone (XXIX) in chloro-
form was similarly treated with freshly distilled acetic anhydride and 
pyridine at 80 "C for 10-11 h Reaction progress was monitored through 
TLC. After completion of reaction solvents were removed and purification 
of the product was performed by column chromatography which afforded 
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3^-acetoxy-5a-cholestan-(6i?)-spiro-A^, 1', 3', 4'-oxadiazoline (XXX), 
recrystallized from methanol, m.p. 120 °C; yield 74%. 
AcO 
C«H 
C«H 
8^17 
AcjO/Py 
AcO 
S"^!? 
NHAc 
XXIX XXX 
Characterization of the compound m.p. 120 "C as 3/?-
acetoxv-5<x-cholestan-(6i?)-spiro-A , \\ 3 \ 4'-oxadiazoline 
(XXX): 
The compound (XXX) was correctly analysed for C34H55N3O5, the IR 
spectrum of compound showed characteristic absorption bands at 3441 
(NH), 1735 (OAc), 1717, 1685(amide) and 1640 cm-'(C=N). The 'H NMR 
spectrum of the compound exhibited a singlet integrating for one proton at 5 
7.27 (NHAc), a broad multiplet integrating for one proton at 6 4.68 
ascribable for C^a-W (w Vi =17 Hz), three sharp singlets for three protons 
each at 2.29, 2.25 (2 x NCOCH3), and 2.04 (OCOCH3), a two-proton 
doublet at 5 2.34 for C7-H2. Cio and C13 angular methyl protons appeared at 
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5 1.18 and 0.67 respectively as singlets and other side chain methyl protons 
at 5 0.93 and 0.86. The important '^ C-NMR signals were observed at 173.5 
(NHCO), 171.9 (OCOCH3), 171.2 (NCO), 154.8 (OC=N), 72.8 (C3), 71.7 
(Ce), 52.7 (C5) and 42.7 (C7). The structure of product was further 
supported by its mass spectrum which showed prominent molecular ion 
peak at m/z 585 (M^, C34H55N3O5) along with other significant peaks at 543 
(M-CH2CO), 542 (M-Ac), 527 (M-NHAc), 526 (M-OAc), 525 (M-AcOH), 
501 (M-AcNHCN), 485 (M-OCNNHAc), 441(525-Ac>s[HCN) and 384 
(525-AcNNCNHAc) (Scheme-4). Thus on the basis of the above evidences, 
compound (XXX) having m.p. 120 ''C was characterized as 3y9-acetoxy-5a-
cholestan-(6/?)-spiro-A^ 1', 3', 4'-oxadiazoline. The proposed mechanism 
(Scheme-2) explains the conversion (XXIX) to (XXX). 
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^Xp^rimentd 
Experimental 
All melting points reported are uncorrected. IR spectra were recorded in 
KBr / Neat / Nujol with Perkin Elmer 1600 FTIR and values are given in 
cm"'. ' H N M R spectra were run in CDCI3 on Varian VXR-300s Machine, 
C NMR also run in CDCI3 and values are given in ppm (5) (s, singlet; br, 
broad; m, multiplet centered at; d, doublet; t, triplet) respectively. The mass 
spectra were run on Jeol JMS D-300 spectrometer. Thin layer 
chromatographic (TLC) plates were coated with silica gel G and 
iodine/20% perchloric acid were used as the visualizing agent. Silica gel 
(60-120 mesh) was used in column chromatography. Light petroleum refers 
to a fraction of b. p. 60-80 ''C and ether refers to diethyl ether. Sodium 
sulphate (anhydrous) was used as the drying agent. 
3;g-ChlorochoIest-5-ene: 
Freshly purified thionyl chloride (75ml) was added gradually to 
cholesterol (lOOg) at room temperature. A vigorous reaction ensued with 
evolution of gaseous products. When the reaction slackened, the reaction 
mixture was, gently heated at temperature of 50-60 °C on a water bath for 1 
h and then poured into ice cold water with constant stirring. The yellow 
solid thus obtained was filtered under suction, washed several times with 
cold water and air-dried. Recrystallization from acetone gave 3y5-chloro-
cholest-5-ene (92g), m.p. 95-96 °C (reported,^' m.p.96-97 °C). 
Cholest-5-ene: 
3y9-Chlorocholest-5-ene (lOg) was dissolved in warni amyl alcohol 
(230ml) and sodium metal (20g) was added with continuous stirring over a 
period of 8 h and the reaction mixture was warmed occasionally. When all 
the sodium was dissolved, the reaction mixture was poured into water, 
acidified with dilute hydrochloric acid and allowed to stand overnight. A 
white crystalline solid thus obtained was filtered under suction and washed 
thoroughly with water and air-dried. The crude material was recrystallized 
from acetone to provide cholest-5-ene (8.3 g), m.p. 88-89 °C (reported," 
m.p.89-91 °C). 
6-Nitrocholest-5-ene: 
A suspension of finely powdered cholest-5-ene (6g) in glacial acetic 
acid (50ml) was stirred at room temperature for 5 minutes and treated with 
fuming nitric acid (15ml; d, 1.52) followed by the addition of sodium nitrite 
(3g) over a period of 1 h. The reaction mixture was poured into cold water 
and the yellow product thus obtained was extracted with ether. The ethereal 
layer was washed with water and sodium bicarbonate solution (5%) (until 
the washings were pink) and again with water and dried over anhydrous 
sodium sulphate. Removal of the solvent gave the desired compound as oil, 
which was crystallized from ethanol (4.5 g), m.p.119-120 °C (reported,"'' 
m.p. 120-12 r C ) . 
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5«-Cholestan-6-one: 
To a solution of 6-nitrocholest-5-ene (6g) in hot glacial acetic acid 
(120ml), zinc dust (12g) was gradually added with shaking. The mixture 
was heated under reflux for 4 h and water (12ml) was gradually added 
during the course of the reaction. The solution was then filtered and the 
residue was washed with two (10ml) portions of warm acetic acid. To the 
filtrate, a few ml of water was added till turbidity developed and it was 
allowed to stand over night at room temperature. The crystalline material 
thus separated was filtered under suction and washed thoroughly with water 
in order to remove zinc acetate. The organic solid was air dried and then 
recrystallized from ethanol (3.6g), m.p. 96-98 "C (reported,""* m.p. 98 
-100 "C). 
5«-Cholestan-6-onesemicarbazone: 
Semicarbazide hydrochloride (2g) and sodium acetate (3g) were 
dissolved in water (20ml) and then 5«-cholestan-6-one (2g) and ethanol 
(50ml) were added to it. The mixture was refluxed for 3h. The progress of 
reaction was monitored through TLC. After the completion of the reaction, 
the resulting mixture was allowed to stand over night. The product was then 
filtered under suction and recrystallized from methanol to give 5a-
cholestan-6-one semicarbazone (XXV), (1.5g), m.p. 188-189 °C (reported, 
m.p.l90°C). 
33 
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Reaction of 5«-cholestan-6-one semicarbazone (XXV) 
with acetic anhydride: 5«-ChoIestan-(6igli-spiro-A ,^ 1\ 3\ 
4'-oxadiazoline (XXVD; 
5a-Cholestan-6-one semicarbazone (XXV) (Ig) was dissolved in 
chloroform (35ml) and treated with freshly distilhd acetic anhydride 
(2.1ml) and pyridine (0.4ml), the mixture was stirred for 9-10 h on an oil 
bath at 80 °C. Reaction progress was monitored through TLC. After 
completion of reaction solvents were removed under reduced pressure and 
the residue was purified by column chromatography over silica gel column 
(light petroleum-diethyl ether, 4:1) to give 5a-cholestan-(6i?)-spiro-A , 1', 
t 
3', 4'-oxadiazoline (XXVI) as white crystals, recrystallized from methanol, 
m.p. 126 °C; yield 72%. 
Analysis found 
C32H53N3O3 requires 
C,72.89;H, 10.17; N, 8.02%. 
C, 72.87; H, 10.10; N, 7.96%. 
IR (KBr) 3423 (NH), 1712, 1680 (amide), 
1648 cm-'(ON). 
'HNMR(CDCl3) 5 7.29 (s, IH, NHAc), 2.3 (d, 2H, 
C7-H2), 2.25, 2.11 (each s,3H,Ac), 
1.12(s, 3H, Co-CHj), 0.66(s,3H, 
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C,3-CH3), 0.92, 0.78 (other methyl 
protons). 
'^CNMR(CDCl3) : 172.9 (NHCO), 170.7 (NCO), 
154.5 (OC=N), 71.8 (Ce), 57.4 
(C5), 42.9 (C7). 
MS : m/z 527 (M t, C32H53N3O3), 485 
(M-CH2CO), 484 (M-Ac), 469 
(M-NHAc), 443 (M-AcNHCN), 
427 (M-OCNNHAc), 386(M-AcN 
NCNHAc). 
3ig-Chloro-6-nitrocholest-5-ene: 
A mixture of 3y5-chlorocholest-5-ene (14g), glacial acetic acid 
(100ml) and nitric acid (28ml; d, 1.52) was stirred at a temperature below 
20 "C, and sodium nitrite (3.5g) was gradually added over a period of 2 h. 
After complete addition of sodium nitrite the mixture was stirred for 
additional period of 1 h. Ice-cold water (200ml) was added and the 
yellowish solid thus obtained was filtered, washed with water and air dried. 
The desired product was recrystallized from methanol (8.9g), m.p.l52 °C 
(reported/*^ m.p.l53°C). 
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3ig-Chloro-5<z-cholestan-6-one: 
To a solution of 3^-chloro-6-nitrocholest-5-ene (12g) in a hot glacial 
acetic acid (240ml), zinc dust (24g) was gradually added in small portions 
with shaking. The suspension was heated under reflux for 4 h and water 
(24ml) was added at regular intervals during the course of the reaction. The 
hot solution was filtered and the filtrate was diluted with ice cold water. The 
organic matter was extracted with ether and the ethereal solution was 
successively washed with water, sodium bicarbonate solution (10%) and 
water, then dried over sodium sulphate (anhydrous). Evaporation of the 
solvent furnished the ketone as oil which was crystallized from methanol 
(8.9g), m.p.l28-I29 °C(reported,"m.p. 129 °C). 
3ig-ChIoro-5ft-choIestan-6-one semicarbazone (XXVII): 
Semicarbazide hydrochloride (2g) and sodium acetate (3g) were 
dissolved in water (20ml), to this 3/^-chloro-5«-cholestan-6-one (2g) and 
ethanol (50ml) were added. The reaction mixture was then heated under 
reflux for 3h. Progress of reaction was monitored through TLC. After the 
completion of reaction, it was allowed to stand overnight. The product thus 
obtained was filtered under suction washed with water and recrystallized 
from methanol to give 3^-chloro-5a-cholestan-6-one semicarbazone 
(XXVII), (1.5g), m. p. 147-148 °C (reported,^' m. p.l48 °C). 
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Reaction of 3/?-chloro-5«-cholestan-6-one semicarbazone 
(XXVII) with acetic anhydride: 3ig-Chloro-5«-ChoIestan-
(6R)-smro-A\ 1\ 3\ 4'-oxadiazoline (XXVIII): 
3^-Chloro-5a-cholestan-6-one semicarbazone (XXVII) (l.Og) was 
dissolved in chloroform (35ml) and treated with freshly distilled acetic 
anhydride (2.1ml) and pyridine (0.4ml), the mixture was stirred for 9-10 h 
over an oil bath at 80 °C. Reaction progress was monitored through TLC. 
After completion of reaction solvents were removed under reduced pressure 
and the residue was purified by column chromatography over silica gel 
column (light petroleum-diethyl ether, 8:1) to give 3/?-chloro-5a-cholestan-
(67?)-spiro-A ,^ 1', 3', 4'-oxadiazoline (XXVIII) as solid, recrystallized from 
methanol, m.p. 139 °C , yield 71 % (Beilstein positive). 
Analysis found : C, 68.45; H, 9.31; N,7.54 %. 
C32H52CIN3O3 requires : C, 68.44; H, 9.27; N, 7.49 %. 
IR (KBr) : 3410 (NH), 1712, 1690 (amide), 
1645 (C=N) and 727 cm"' (C-Cl). 
'HNMR(CDCl3) : 8 7.2 (s,lH,NHAc), 3.81 (m, IH, 
w'/2 14Hz axial Cja-H ), 2.35 (d, 
2H,C7-H2), 2.23, 2.15 (each-s, 
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3H,Ac), 1.17(s,3H,C,a-CH3), 
0.66 (s, 3H, C,3-CH3), 0.92, 0.78 
(other methyl protons). 
'^ C NMR (CDCI3) : 173.3 (NHCO), 171.4 (NCO), 
153.9 (OC=N), 71.1 (Cg), 53.8 
(C5), 51.8 (C3), 43.0 (C7). 
MS : m/z 561/563 (Mt,C32H52ClN303), 
518/520 (M-Ac), 503/505 (M-NH 
Ac), 525 (M-HCl), 477/479 (M-Ac 
NHCN), 461/463 (M-OCNNHAc), 
441 (m/z 525-AcNHCN), 384 (m/z 
525-AcNNCNHAc). 
3/?-Acetoxvcholcst-5-ene: 
A mixture of cholesterol (lOOg), pyridine (150ml,) and acetic 
anhydride (100ml) was heated on water bath for 2 h. The reaction mixture 
was poured into ice-cold water and the solid thus obtained was filtered 
under suction, washed thoroughly with water until free from pyridine and 
then air-dried. Recrystallization of the crude product from acetone gave 3y5-
acetoxycholest-5-ene (95g), m.p.l 14 "C (reported,^ ^ m.p.115-116 °C). 
3/?-Acetoxv-6-nitrocholest-5-ene: 
To a cooled mixture of cholesteryl acetate (lOg) and nitric acid 
(250ml; d,1.42) was added sodium nitrite (lOg), (portion wise) with 
constant stirring over a period of about 45 minutes. After complete addition 
of sodium nitrite stirring was continued for additional 2 h and then cold 
water (350 ml) was added to the reaction mixture. The solid material thus 
separated was extracted with ether and the ethereal layer was washed with 
water and dried over anhydrous sodium sulphate. Removal of the solvent 
gave an oil which was crystallized from methanol to give 3y5-acetoxy-6-
nitrocholest-5-ene (7.5g), m.p. 102 ""C (reported,^^ m.p. 103-104 T). 
3;g-Acetoxv-5ft-choleatan-6-one: 
To a solution of 3;5-acetoxy-6-nitrocholest-5-ene (lOg), acetic acid 
(200ml), zinc dust (20g) was gradually added in small portions with 
shaking. The suspension was heated under reflux for 4 h and water (24ml) 
was added at regular intervals during the course of the reaction. The hot 
solution was filtered and the filtrate was diluted with ice cold water. The 
organic matter was extracted with ether and the ethereal solution was 
successively washed with water, sodium bicarbonate solution (10%) and 
water then dried over sodium sulphate (anhydrous). Evaporation of the 
solvent furnished the ketone which was crystallized from methanol (6.7g), 
m.p. 125-126°C(reported,^° m.p.l27-128"C). 
3/?-Acetoxv-5«-cholestan-6-onesemicarbazone: 
Semicarbazide hydrochloride (2g) and sodium acetate (3g) were 
dissolved in 20ml water. Then 3/9-acetoxy-5a-cholestan-6-one (2g) in 
ethanol (50ml) was added to it. The suspension was refluxed for 3 h and the 
resultant mixture was allowed to a stand over night. The resulting solid was 
then filtered under suction and washed with water. Recrystallization trom 
methanol provided semicarbazone (XXIX) (1.5g), m.p. 238-239 °C 
(reported,^^ m.p. 240 "C). 
Reaction of 3i^-acetoxv-5«-Cholestan-6"One semicar-
bazone (XXIX) with acetic anhydride: 3jg-Acetoxv-5a-
cholestan -(6ig)-spiro-A ,^ 1 , 3 . 4 -oxadiazoline (XXX): 
3y5-Acetoxy-5a-cholestan-6-one semicarbazone (XXIX) (l.Og) was 
dissolved in chloroform (35ml) and treated with freshly distilled acetic 
anhydride (2.1ml) and pyridine (0.4ml), the mixture was stirred for 9-10 h 
over an oil bath at 80 "C. Reaction progress was monitored through TLC. 
After completion of reaction solvents were removed under reduced pressure 
and the residue was purified by column chromatography over silica gel 
column (light petroleum-diethyl ether 5:1) to give 3/?-acetoxy-5a-cholestan-
(6i<)-spiro-A^, r, 3', 4'-oxadiazoline (XXX) as crystals, recrystallized from 
methanol, m.p. 120 °C, yield 74 %. 
Analysis found 
C34H55N3O5 requires 
C, 69.78; H, 9.39; N, 7.24% 
C, 69.74; H, 9.40; N, 7.17%. 
IR (KBr) 3441 (NH), 1735 (OAc), 1717, 
1685 (amide), 1640 cm"\C=N). 
'H N M R (CDC13) 5 7.27 (s, IH, NHAc) 4.68 (m,lH, 
w'/2 17 Hz axial Csa-H), 2.34 (d, 
2H, Cr-H2), 2.29, 2.25, 2.04 
(each s, 3H, Ac), 1.18 (s, 3H, C 10-
CH3), 0.67 (s, 3H, C,3-CH3), 
0.93, 0.86 (other methyl protons). 
'TNMR(CDCl3) 173.5 (NHCO), 171.9 (OCOCH3), 
171.2 (NCO), 154.8 (OC=N), 72.8 
(C3),71.7(C6), 52.7 (C5), 42.7 
(C7). 
MS - + m/z 585 (MT, C34H55N3O5), 543 
(M-CH2CO), 542 (M-Ac), 527 
(M-NHAc), 526 (M-OAc), 525 
(M-AcOH), 501(M-AcNHCN), 
485 (M-OCNNHAc), 441 (m/z 
525-AcNHCN), 384 (m/z 525 
AcNNCNHAc). 
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CUdpter - II 
Syntfiesis ofSteroiddCThiosemicarBazones 
andlMxRazofmes 
T^fieoreticat 
Theoretical 
Among the wide variety of heterocycles that have been explored for 
developing pharmaceutically important molecules are unsaturated five 
membered heterocycles (thiadiazolines) which have two nitrogen, one 
sulfur and carbon atoms in the ring. Thiadiazoline derivatives have played a 
vital role in the medicinal chemistry. 
There are several routes to obtain thiadiazolines. For this Halmberg 
and Sandstrom' proposed the reaction between an aldehyde or a ketone with 
substituted thiohydrazide and Taylor et al.^ found that 1, 3 dipolar cyclo-
addition between chlorodiazabutadiene and thiourea rendered 4-amidine-l, 
3, 4-thiadiazoline. However, the preparation of thiadiazoline ring is mosth-
achieved by heterocyclization of thiosemicarbazones, ^  as reported by 
Andreae et al^, Somogyi^ and Kubota etal.^ 
In the literature different type of thiadiazoline derivatives have been 
obtained by different routes. Abdelhamid and Abdelwahed treated 
{[2-2-aza-{2-[(methylthioxomethyl)amino]-vinyl}phenyl)-l-azavinyl] ami-
no} methyl thiomethane-1-thione with C-ethoxycarbonyl-jV-phenylhydra-
zonoyl chloride in ethanolic triethyamine to afford substituted 1, 3, 4-
thiadiazolines (I). Antimicrobial effect of the compounds was also 
investigated. 
38 
Yasser et al. reported the synthesis of 2, 3-dihydro-l, 3, 4-thiadiazo-
line derivatives (II) by the reaction of hydrazonoyl bromide with the methyl 
carbodithiates in the ethanolic triethylamine. 
Y 
-S. /COR 
N—N 
Ar 
II 
Romanski et al.^ carried out reaction of hexahydro-1, 2, 4-
ethanylylidine-lH-cyclobuta [cd] pentalin-5-(laH)-thione with diazometh-
ane and 2-diazo-propane to get 1, 3, 4-thiadiazolines. 
Abdoul-Rihem ef al.^^ synthesized thiadiazolines via reaction of 4-
isopropylbenzoyl-bromide-4-nitrophenylhydrazone with potassium 
thiocyanate. 
Moltrasio et al.^^ reported antibacterial and antifungal activity of 
some 1,3, 4-thiadiazolines (III). They synthesized these compounds (III) by 
using literature procedure. 
NHAc 
N= 
AC 'N 
R R' 
III 
12 Yadon et al synthesized substituted thiadiazolines by cyciization 
of thiosemicarbazones with acetic anhydride. 
Somogyi et «/.'^ prepared several aldehyde and ketone 
thiosemicarbazones and then cyclized to 3-acyl-l, 3, 4-thiadiazolines under 
acylating condition. 
Alho et al synthesized 1, 3, 4-thiadiazolines (IV, V, VI) from 
diaryl and aryl-cycloalkyl ketones, via the corresponding thiosemi-
carbazones. 
NHAc 
N= 
Ac—N 
R^  
R^  
NHAc 
N= 
/ 
A c — N 
IV V 
40 
/ 
NHAc 
Ac—^N 
R 
VI 
15 Mitnik and Lucero reported the application of functional theory 
concept to the study of the chemical reactivity of isomeric thiadiazolines, it 
was concluded that the 1, 2, 3-thiadiazoline molecules would be the best 
starting monomer of the four isomers considered for a polymerization 
reaction. 
1, 3, 4- Thiadiazol-2-yl thiohydrazonates were reported to undergo 
cyclization in situ followed by ring-chain tautomerism, when treated with 
triethylamine in ethanol at room temperature, to give the isomeric 
thiadiazoline derivatives (VII).'^ 
R N 
H 
.N S. .R' 
Ar' 
/ 
N- -N 
VII 
41 
1, 3, 4- Thiadiazoline derivatives (VIII) [Z=Ac,Bz,EtOCO, PhSOz, 
CN, (R=Ph, PhCO, CH3CO, EtOCO, PhNHCO, 2-naphthoyl] were prepared 
by base-catalysed cyclization of the thiohydrazonates, accessible from 
reaction of hydrazonoyl halides with potassium saU of the active 
thioamides.'''''^ 
COR' 
/ Ar 
R 
VIII 
J 
-N 
20 Fahmi et al. subjected thiohydrazonate ester, prepared from the 
reaction of hydrazonoyl halides with 3-phenyl-2, 4-dioxotetrahydrothi-
azole-5-thio-carboxanilide in DMF, in the presence of sodium hydroxide to 
cyclize in situ to give the thiadiazoline derivatives [R==Ph, PhCH=CH, 2-
thienyl, Ac, EtOCO, PhCO, PhNHCO, 2-thenoyl, 2-naphthoyl] (IX). 
Ph 
O^  
N — ^ 
"N 
N= 
R 
IX 
42 
2-Substituted-l, 3, 4- thiadiazoline derivatives [R=Ph, PhCH=CH, 
EtOCO, Ac, 2-Naphthoyl, 2-thenyI] Qi) were obtained by in situ cyclization 
of the thiohydrazonate formed by reaction of the thioamides with 
hydrazonoyl halides.^''^^ 
R 
N, 
^^ ^CHR' 
Ph 
R = Ph, PhCH = CH, EtOCO, Ac, 
2-Naphthoyl, 2-thenyl 
X 
r23 Reddy et al. reported the cyclization of N-aroyl-N'-(pyramid-2-yl)-
thioureas with PCI5 in POCI3 as well as by oxidising agents (LTA, NBS, 
Br2/AcOH etc.) to give 2-aroyl-iminopyrimido [3,2,-b]-l, 2, 4-thiadiazo-
lines (XI). 
X, 
N S 0 
N N N ^Ar 
XI 
24 Usova et al. synthesized A -1, 3, 4-thiadiazolines and described 
their molecular structure. 
43 
r25 Huisgen et al. reported the synthesis of thiadiazolines (XII) by the 
reaction of thiocarbonyl compounds with diazomethane. 
S N 
/ / 
-N 
XII 
26 Reddy et al. carried out reaction of N-aroyl-N'-(benziniidazol-2-
yl)-thioureas with oxidising agents (Br2-CHCl3/Br2-AcOH/LTA) and 
obtained 2-aroylamino benzimidazolo [1, 2,-b]-l, 2, 4-thiadiazolines (XIII). 
N N NHCOAr 
XIII 
Ying et al^'^ synthesized 2, 4-diarylchromane [4, 3-d]-A''^ -1, 2, 3-
thiadiazolines (XIV) by cyciization of corresponding 2-arylchroman-4-one-
aryl-hydrazones with SOCI2 then treated with alcohol, these compounds 
were also investigated for anticancer activity. 
44 
.^ ^^ N 
XIV 
r28 Abdelhamid et al synthesized 1, 3, 4-thiadiazolines (XV) and 
investigated for antimicrobial activity. 
Afv 
R'\ /CN 
N 
0 
R" 
XV 
29 Argay et al. synthesized 2-polyhydroxalkyl-A'-l, 3, 4-thiadaizo-
iines by reaction between 2-phenylthiobenzhydrazide and aldoses. 
Abdelwahed et al^^ synthesized substituted thiadiazolines (XVI) 
from the reaction of hydrazonyl halides and triethylamine with methyl 
carbodithioate and also reported that newly synthesized compounds (XVI) 
were capable of inhibiting the growth of bacteria (gram H-ve, gram -ve). 
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R ^ N ^ 
N. 
R 
N- / / \ ^ 
•N O 
Ph 
XVI 
The acid- catalysed dehydrative cyclization of dipotassium salt of 
galactaric acid bis (hydrazidocarbodithioic acid) (XVII) afforded 5-thioxo-
1, 3, 4-thiadiazolines (XVIII). These compounds were also tested for 
antimicrobial and antitubercular activities 31 
HN- / • 
HO-
HO-
S 
CONHNHC-SK 
-OH 
-OH 
CONHNHC-SK 
II 
S 
N / 
HO-
HO-
-OH 
~<> 
-OH 
N 
/^ -NH 
XVII XVIII 
32 Abdelhamid et al. synthesized thiadiazolines (XIX) by reaction of 
hydrazidoyl halides with N-phenylcynothioacetamide and a-cyano-
thioacetamide. 
46 
o 
R' 
N. 
N 
I 
Ar 
CH2CN 
OC2H5 
XIX 
-33 Moltrasio et al. prepared thiadiazolines (XX, XXI) starting from 
natural terpenones such as fenchone, camphor and menthone. 
COCH, NHCOCH3 
NHCOCH, 
XX XXI 
Fuchigami and Odo^ "^  prepared A'*-!, 2, 4-thiadiazolines (XXIV) by 
the reaction of potassium methyl cyanoiminodithiocarbonate (XXII) with 
N-chloro-0-alkyl-isoureas (XXIII). 
MeS—C=N-C=N HjN—C=NC1 
+ 
KS OR 
S^C 
HN=C-N II 
OR C 
NH 
.SM 
XXII XXIII XXIV 
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Emam et al.^^ synthesized thiadiazolines (XXV) by the reaction of 
sulfamidohyrazonoyl bromide with potassium thiocynate. 
O 
I 
Ar 
XXV 
Mangte et al.^^ prepared some 1, 2, 4-thiadiazolines by the reaction 
of ^-hepta-O-acetyllactosyi-l-arylisothiocarbamide with .S-chloro-jV-phenyl 
isothiocarbamoyl chloride. These compounds were found to be antibacterial 
and antifungal. 
Shaban et al"^ prepared substituted 1, 3, 4-thiadiazolines (XXVI) by 
the reaction of aldehyde-sugar ^-alkylhydrazonecarbodithioates. 
SR, 
N 
\ 
N-Ac 
H (CHOAc) „ 
CHjOAc 
XXVI 
Graubaum et al^^ treated thiosemicarbazones (XXVII) with 
isocyanates in boiling THF containing Et3N which provided 1, 3, 4-thiadi-
48 
azolines (XXVIII) in good yields (R '=H, Me, R^=alkyl, aryl, R ' R^= 
(CH2)4), R'=R^=Me, R^=H, R'^ ^Ph, R^=PhNHCO. 
COP. 
N N^ 
X=NNH-CS-NH, 
R^  
Ph-NCO 
THF-EtjN •*- R 'R^ NHR' 
XXVII XXVIII 
Ibrahim reported the reaction of hydrazidoyl halides (XXIX) with 
potassium thiocyanate in the presence of HCl and ethanol, which furnished 
the derivatives of thiadiazoUnes (XXX). 
R-CO-C=NNHC6H4-X 
CI 
XXIX 
Base 
R= Me, NH-C6H4CI-P, 
X= CI, H, Me 
R-CO-C=N-N-C6H4-X 
+ 
—N=C—S 
—N=C=S 
R-CO—C-
N ^ ^ C = N H 
N 
I 
H,-X 
-'6"4 
XXX 
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.40 Islam and Duddeck prepared 5a-cholestan-3, 4'-acetyI-2-(acetyl 
amino)-A -1, 3, 4-thiadiazoline (XXXII) by the reaction of thiosemi-
carbazones (XXXI) with acetic anhydride. 
H.NCSHNN 
AcjO 
Q H , , 
AcHN 
XXXI XXXII 
Komarova'*' reported the cycloaddition reaction of a-acetylenic 
ketone with thiosemicarbazide in the presence of MeCN to give 1, 3, 4-
thiadiazolines (XXXIII) in excellent yields. 
P h ^ . H 
MeCN, 20 C „ ' ,., ^^ r^unr\au 
Ph-CO-C=CH + PhHC=NNHCSNHPh • ^ ,^ p CH—CHLUl h 
> = N 
PhHN 
XXXIII 
Klaus reported the reaction of cyclohexanone thiosemicarbazone 
(XXXIV) with COCI2 in the presence of H2O which furnished the 1, 3, 4-
thiadiazoline derivative (XXXV) in good yields. It was found useful as 
herbicides against chenopodium or totally synapsis and injured leaf of 
wheat and oats. 
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COCU/HzO \ ^ 
N-NH-CS-NH2 * y y \ 
HTv[ S 
N= 
NH, 
XXXIV XXXV 
'43 Hagiwara et al reported the synthesis of arylamino-A^-
thiadiazolines (XXXVI) which were found as the most effective inhibitor of 
SH enzyme. The other derivatives of these thiadiazoiines having the 
alkylating moieties were tested for fungicidal activity and exhibited control 
efficacy in vivo especially against Pseudoperonospora cubensis. 
R'—N 
XXXVI 
51 
discussion 
Discussion 
The importance of heterocyclic compounds has been well recognized in the 
field of synthetic organic chemistry. In the literature, there have been some 
reports on the cyclization of different aliphatic and aromatic aldehyde, 
ketone thiosemicarbazones under acetylating conditions which gave 
thiadiazolines.'^ Synthesis of thiadiazolines have attracted wide spread 
attention due to their medicinal importance as antitubercular, '' 
herbicidal,'*^ antimicrobial,'^ ' "' ^^ '^ "' ^ '' ^^ ' ^ ^ and anticancer" activities. The 
above facts prompted us to undertake the synthesis of some steroidal 1', 3', 
4'-thiadiazolines. 
Here, the method is extended for the synthesis of steroidal 
thiadiazolines for which, we have carried out the reaction of some easily 
accessible steroidal a, ^^-unsaturated ketones, cholest-5-en-7-one (XXXVII), 
3y9-acetoxycholest-5-en-7-one (XXXVIII) and 3^-chlorocholest-5-en-7-one 
(XXXIX) with thiosemicarbazide hydrochloride, to obtain cholest-5-en-7-
one-thiosemicarbazone (XL), 3^-acetoxycholest-5-en-7"One-thiosemicarba-
zone (XLI) and 3y5-chlorocholest-5-en-7-one thiosemicarbazone (XLII), 
which were cyclized to cholest-5-en-(7i?)-spiro-A^-r, 3', 4'-thiadiazoline 
(XLIII), 3y5-acetoxycholest-5-en-(7i?)-spiro-A '^-l', 3', 4'-thiadiazoline 
(XLIV) and 3/?-chlorocholest-5-en-(7i?)-spiro-A^'-l', 3', 4'-thiadiazoline 
(XLV) by reacting with acetyl chloride and pyridine. The products obtained 
have been characterized on the basis of their elemental analysis and spectral 
properties. 
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CsH 8"17 
XXXVII-XXXIX 
H2NNHCNH2 
Conc.HCl •*- R 
XL-XLII 
•NHAc 
XXXVII, XL, XLIII R= H 
XXXVIII, XLI, XLIV R= OAc 
XLIII-XLV 
XXXIX, XLII, XLV R= CI 
Reaction of 5a-cholest-5-en-7-one (XXXVII) with thio-
semicarbazone: 
To the boiling solution of 5a-cholestan-7-one (XXXVII) in methanol 
a few drops of cone. HCI were added followed by thiosemicarbazide in 
methanol with stirring. The reaction mixture was refluxed for VA h and 
cooled. The heavy precipitate thus obtained was collected by filtration and 
purified by recrystallization from methanol to give cholest-5-en-7-one 
thiosemicarbazone (XL) as a crystalline solid, m. p. 102-103^C. 
CRH 8^17 C«H 8^17 
XXXVII XL 
o. Characterization of the compound (XL) m. p. 102-103 C 
as cholest-5-en-7 one thiosemicarbazone: 
The compound, m.p. 102-103 was correctly analysed for C28H47N3S. 
Its IR spectrum exhibited important absorption bands at 3515 (NH2), 3370 
(NH). 1618 (weak, C=C), 1570 (C=N) and 1180 cm"' (C=S). In the 
54 
H NMR spectrum of compound (XL), two singlets integrating for one 
proton each were observed at 5 8.95 (NH) and 5 5.7 (Cs-olefmic H). 
Another singlet for two protons was seen at 5 6.42 for NH2. Angular and 
side-chain methyl protons were observed at 5 1.18 {C\QP-CH^, 0.69 (C13-
C//3) 0.91 and 5 0.81 (other side-chain methyl proton). Thus, on the basis of 
the above data, the compound, m. p. 102-103 °C has been characterized as 
choiest-5-en-7-one thiosemicarbazone (XL). .-^ -^ ^ "- \/^ 
Reaction of cholest-S-en-T-one-thiosemicarbazonc fXL) 
with acetyl chloride and pyridine: Cholest"5-en-(7/?)-spiro 
-7- 4^ - acetyl - T- (acetylamino) -A -^ T, 3 \ 4'-thiadiazoline 
(XLIII): 
Acetyl chloride was added drop wise at 0 °C to the stirred solution of 
cholest-5-en-7-one thiosemicarbazone (XL) in pyridine and acetone. 
Reaction mixture was stirred at room temperature for 2 h and reaction 
progress was monitored through TLC. After completion of reaction the 
mixture was poured in to ice-cold water. Usual workup and purification of 
the product afforded cholest-5-en-(77?)-spiro-7-4'-acetyI-2'-(acetyl amino)-
A--r, 3', 4'~thiadiazoline (XLIII) as semi-solid in 68 % yields. 
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C.H 8 " 17 
XL 
AcCl/Py 
V-NHAc 
-N- /r 
XLIII 
Characterization of the semisolid compound (XLIII) as 
V 
cholest-5-en-(7/g)-spiro-7-4 ^ -acetvl-2 ^ -(acetvlamino)-A -1 \ 
3\ 4'-thiadiazoIine: 
The compound (XLIII) was analysed correctly for C32H51N3O2S. Its 
IR spectrum exhibited the characteristic bands at 3445, 3275 for N-H, 1715, 
1675 for amide group, 1645 for C=N and a weak band at 1620 cm' for 
C=C. Its 'H N M R spectrum displayed a one-proton singlet in the offset 
region at 8 10.85 for NHAc, another singlet for one-proton at 6 5.62 for Ce-
//, two other singlets integrating for three protons each at 5 2.28 
(NHCOC//3) and 6 2.12 (NCOC//3), respectively. Angular and side-chain 
13/ 
methyl protons appeared at 5 1.16, 0.93, 0.88 and 0.70. Important C NMR 
signals were observed at 5 172.8 (NHCO), 171.1 (NCO), 154.1 (C2O, 148.8 
(C5), 122.5 (Cft), 50.2 (C7), 41.0 (Cg), 34.5 (C4), 17.6 (CH3CON) and 17.2 
(CH3CONH). The structure of the compound (XLIII) was further supported 
56 
by the study of its mass spectrum (Scheme-l). The mass spectrum showed 
molecular ion peak at m/z 541 [M"!", C32H51N3O2S]. The other important 
peaks were observed at m/z 498 (M-Ac), 483 (M-NHAc), 457 (M-
AcNHCN), 425 (M-SCNHAcN), 400 (M-AcNHCNNAc) along with other 
usual fragment ion peaks. 
m/z 400 m/z 425 
-AcNHCNNAc 
'^ -SCNHAcN 
^ -NHAc 
N -* 
C«H 8"17 
NHAc 
m/z 541 | M ' : , C 3 2 H 5 , N 3 0 2 S | 
-AcNHCN 
m/z 457 
Scheme-l 
-Ac 
m/z 498 
'^1 
Stereochemistry of thiadiazoline (XLIID: 
The compound cholest-5-en-(7i?)-spiro-7-4'-acetyl-2'-(acetyl-
amino)-A^-r, 3', 4'-thiadiazoline was assigned to have R geometry at the 
C7 spiro carbon. It is proposed that there is some amount of steric hindrance 
to ring closure from one side of the ring at C7, which might be explained on 
the basis that during cyclization (Scheme-2), the thiadiazoline ring closes at 
C7 by the attack of sulfur, being a better nucleophile, of the 
thiosemicarbazone moiety preferable from the back (a, axial) side so that 
bulky NAc group has equatorial (fi) orientation to have minimum steric 
hinderance and maximum stability for the product, it is fiirther supported by 
the fact that during cyclization the bulky (NAcNHCSNHAc) group already 
attached to C7 is moved towards the front (y^-equatorial) side to avoid 1, 3-
diaxial interaction and leaves the back (a-axial) side for the attack of 
nucleophile (sulfur) to close the thiadiazoline ring at C7. So this 
thiadiazoline (XLIII) should have R geometry at the C7 spiro carbon. 
The proposed mechanism (Scheme-2) for the formation of (IR)-
spiro-l', 3', 4'- thiadiazoline (XLIII) can be explained on the basis of hard 
and soft acid and base principle. The harder acetylating reagent reacts with 
the harder nitrogen atom rather than the softer sulfur atom, thus this 
acetyiatioii favours cyclization of thiosemicarbazone (XL) to thiadiazoline 
(XLIII). 
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C.H 8"17 
XL-XLIl 
CM 8"17 
I-N-:C-H«A« 
Ac H r ^ 
^'^ OAc 
•F 
-AcOH 
CgHn 
Ac 
/)—NHAc 
XL, XLIII R=H 
XLI, XLIV R=OAc 
XLII,XLV R=C1 
Scheme-2 
XLIII-XLV 
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Reaction of 3/?-acetoxvcholest"5-en-7-one (XXXVIII) with 
thiosemicarbazide: 3B -AcetoxvchoIest-5-en-7-one thio-
semicarbazone (XLI); 
3^-Acetoxycholest-5-en-7-one (XXXVIII) on similar treatment with 
thiosemicarbazide in methanol in presence of cone. HCl provided thiosemi-
carbazone (XLI), m. p. 119 in 88 % yields. 
CM 8^17 
AcO 
CRH, 
NNHCNH-, 
XXXVIII XLI 
Characterization of the product, m. p. 119 °C as 3/?-
acetoxvcholest-5-en-7-one thiosemicarbazone (XLI): 
The compound (XLI), m.p. 119 °C, was correctly analysed for 
C30H49N3O2S. Its IR spectrum exhibited characteristic absorption bands at 
3505 (NH2), 3355 (NH), 1735 (OCOCH3), 1620 (weak, C=C), 1580 (C=N) 
and 1175 cm'' (C=S). The 'H N M R spectrum of the compound showed two 
singlets integrating for one proton each at 5 9.2 (NH), and 5.75 (Ce-H), two 
other singlets, integrating for two (NH2) and three (OCOCH3) protons, at 
6.49 and 2.05, respectively, and a one-proton broad muUiplet at 4.95 (w V2 
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-17 Hz) for Cstt-H (axial). Angular and side-chain methyl protons appeared 
at 8 1.21, 0.97, 0.87 and 0.71. Thus, on the basis of these data the 
compound having m.p.l 19°C has been characterized as 3^- acetoxycholest-
5-en-7-one thiosemicarbazone (XLI). 
Reaction of 3ig-acetoxvcholest-5-en-7-one thiosemicarba-
zone (XLI) with acetylchloride and pyridine: 3/?-Acetoxv-
cholest-5-en-(7Jg)-spirO"7,4'-acetvl-2'-(acetvlamino)-A -
r,3\4'-thiadiazoline (XLIV): 
Thiosemicarbazone (XLI) on similar treatment with acetylchloride 
and pyridine at 0°C and after usual work up and purification by column 
chromatography provided a single product (XLIV), m. p. 105 °C, in 69.2 % 
yield. 
AcO 
CRH 8^17 
NHAc 
AC-^^N 
XLI XLIV 
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Characterization of the product having m. p. 105 °C, as 
3/?-acetoxvcholest-5-en-(7ig)-spiro-7,4'-acetvl-2'-(acetvl 
aminoVA^'-l\ 3 \ 4Mhiadiazoline (XLIV): 
The compound (XLIV), m. p. 105 ''C, was analysed correctly for 
C34H53N3O4S. Its IR spectrum showed characteristic absorption bands at 
3425, 3250 (NH), 1735 (OCOCH3), 1707, 1690 (amide), 1650 (C=N) and a 
weak band at 1620 cm'' (C=C). The ' H N M R spectrum of the compound 
(XLIV) displayed a one-proton singlet at 5 11.22 for NH proton, three other 
singlets, each integrating from three protons, at 2.31,2.19 and 2.08 for three 
acetyl group protons, Cg vinylic proton at 5.67 as a singlet and a broad 
multiplet for one (Caa-H) proton at 5.1 (w '/2 =17 Hz, axial). Angular and 
side-chain methyl protons were observed at 5 1.12, 0.94, 0.85 and 0.71. 
Thus, the above data suggested the structure of compound (XLIV) to be as 
3y5-acetoxycholest-5-en-(7i?)-spiro-7,4'-acetyl-2'-(acetylamino)-A^'-l', 3', 4'-
thiadiazoline. Important '^ C NMR signals were observed at 6 172.8 
(NHCO), 171.2 (OCO), 171.0 (NCO), 154.1 (C2O, 148.8 (C5), 123.0 (Cg), 
54.0 (C3), 50.4 (C7), 42.1 (C4), 41.0 (Cg), 35.5 (C2), 17.7 (CH3CON), 17.6 
(OCOCH3) and 17.5 (CH3CONH). This structure was further supported by 
the study of its mass spectrum (Scherae-3). The mass spectrum of 
compound (XLIV) showed molecular ion peak at m/z 599 [M"^, 
C34H53N3O4S]. The significant fragment ion peaks were observed at m/z 
556 (M-Ac), 541 (M-NHAc), 540 (M-OAc), 539 (M-AcOH), 515 (M-
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AcNHCN), 483 (M-SCNHAcN), 458 (M-AcNNCNHAc), 398 (m/z 539-
AcNNCNHAc), along with other usual fragment ion peaks. 
m/z 458 
-AcNNCNHAc 
m/z 515 
-AcNHCN 
m/z 483 
-SCNHAcN 
•^ :NHAc I" 
OAc 
C.H 8 " 17 
m/z 556 
-AcOH 
m/z 539 
m/z599(IVl*C34H53N304Sl 
m/z539 -AcNNCNHAc 
m/z 540 
m/z 398 
Scheme-3 
Stereochemistry of thiadiazoiine (XLIV) 
Stereochemistry of thiadiazoiine (XLIV), as R was similarly 
established as was done in the case of thiadiazoiine (XLIII). 
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The formation of thiadiazoline (XLIV) also follows the same mechanism 
(Scheme-2). 
Reaction of 3/?-chlorocholest-5-en-7-one (XXXIX) with 
thiosemicarbazide: 3ig-Chlorocholest-5-en-7-one thio-
semicarbazone (XLII); 
3/?-ChIorocholest-5-en-7-one (XXXIX) on similar treatment with 
thiosemicarbazide in methanol in presence of cone. HCl provided thiosemi-
carbazone (XLII), m. p. 141 °C in 90 % yields. 
C«H 8 " 17 
CI /X/^'^^^i^/^NNHCNHz 
XXXIX XLII 
Characterization of compound (XLII), m. p. 141 °C, as 
3/?-chlorocholest-5-en-7-one thiosemicarbazone (XLII): 
The compound (XLII), m.p. 141 ^C, was coirectly analysed for 
C28H46CIN3S (Beilstein positive). Its IR spectrum showed characteristic 
bands at 3500 (NH2), 3350 (NH), 1620 (C=C), 1585 (C=N), 1170 (C=S) 
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and 710 cm"' (C-Cl). The 'H N M R spectrum of this compound (XUI) 
displayed three singlets at 8 9.1, 6.46, 5.65 integrating for one (NH), two 
(NH2) and one {C(,-U) protons, respectively. C^a-H was observed 5 4.1 as a 
broad multiplet (w '/2 =15 Hz, axial). Angular and side-chain methyl protons 
were observed at 8 1.17, 0.91, 0.81 and 0.69. Thus, on the basis of these 
data the compound having m.p.l41 °C was characterized as 3)5-chloro-
choIest-5-en-7-one thiosemicarbazone (XLII). 
Reaction of 3;g-chlorocholest-5-en-7-one thiosemicarba-
zone (XLII) with acetyl chloride- pyridine: 
Thiosemicarbazone (XLII) on similar treatment with acetyl chloride 
and pyridine at 0 °C provided a single product as an oily compound (XLV) 
in 70.5 % yields. 
C.H 
-NHAc 
XLII XLV 
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Characterization of the oily compound (XLV), as 3/?-
chlorocholest-5-en-(7/?)-spiro-7,4'-acetvl-2'-(acetvlamino)-
-A -r, 3 \ 4*-thiadiazoline: 
The oily compound (XLV) was correctly analysed for 
C32H50CIN3O2S (Beilstein positive). Its IR spectrum exhibited the structure 
revealing bands at 3410, 3260 for NH group, 1710, 1685 for amide groups, 
1648 for C=N, a weak band at 1620 for C=C and 715 cm"' for C-Cl. The 
'H N M R spectrum of this compound (XLV) displayed two singlets 
integrating for one proton each at 8 11.45 for NH and 5.54 for C6-olefinic 
proton, two other singlets each integrating for three protons at 2.31 and 2.19 
for acetyl group protons (NHAc, NAc) and a broad multiplet for one proton 
at 3.95 (w '/2 =15 Hz, axial) for C^a-K Angular and side-chain methyl 
protons were observed at 5 1.18, 0.94, 0.84 and 0.71. Important '^ C NMR 
signals were observed at 6 173.0 (NHCO), 171.0 (NCO), 154.2 (C2'), 149.0 
(C5), 123.2 (Q,), 75.4 (C3), 50.4 (C7), 41.2 (Cg), 39.3 (C4), 32.3 (C2), 17.8 
(CH3CON) and 17.6 (CH3CON), Thus, the above data suggested the 
structure of oily product (XLV) as 3y5-chlorocholest-5-en-(7/?)-spiro-7, 4'-
acetyl-2'-(acetylamino)-A^'-r, 3', 4'-thiadiazoline which was further 
supported by the study of its mass spectrum (Scheme 4). 
The mass spectrum of compound (XLV) showed molecular ion peak 
at m/z 575/577 [M + , C32H50CIN3O2S]. The other important fragment ion 
peaks were observed at m/z 532/534 (M-Ac), 517/519 (M-NHAc), 539 (M-
HCl), 491/493 (M-AcNHCN), 459/461 (M-SCNHAcN), 455 (m/z 539-
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AcNHCN), 398 (m/z 539-AcNNCNHAc), and 434/436 (M-AcNNCNHAc) 
along with other fragment ion peaks which are good agreement with the 
fragmentation pattern of cholestene nucleus. 
Stereochemistry of thiadiazoline (XLV) 
Stereochemistry of thiadiazoline (XLV) was similarly established as in the 
case of thiadiazoline (XLIII) (discussed earlier). 
The conversion of thiosemicarbazone (XXXIX) into thiadiazoline (XLV) is 
on the basis of the proposed mechanism described earlier for thiadiazoline 
(XLIII) (Scheme 2). 
m/z 532/534 
m/z 491/493 
I . 
m/z 459/461 
-SCNHAcN 
m/z 455 
m/z 575/577 | M t , C32H50CIN3O2SI \ . H C 1 
-AcNNCNHAc 
m/z 434/436 
m/z539 
-AcNHCN 
m/z 539 
m/z539 -AcNNCNHAc 
m/z 398 
Scheme-4 
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Experimental 
3yg-Chlorocholest-5-ene: 
Freshly purified thionyl chloride (75ml) was added gradually to 
cholesterol (lOOg) at room temperature. A vigorous reaction ensued with 
evolution of gaseous products. When the reaction slackened, the reaction 
mixture was, gently heated at temperature of 50 - 60 °C on a water bath for 
1 h and then poured into ice cold water with constant stirring. The yellow 
solid thus obtained was filtered under suction, washed several times with 
cold water and air-dried. Recrystallization from acetone gave 3y9-
chlorocholest-5-ene (92g), m.p. 95-96 °C (reported,^^ m.p.96-97 °C). 
Cholest-5-ene: 
3/?-Chlorocholest-5-ene (lOg) was dissolved in warm amyl alcohol 
(230ml) and sodium metal (20g) was added with continuous stirring over a 
period of 8h. The reaction mixture was warmed occasionally. When all the 
sodium was dissolved, the reaction mixture was poured into water, acidified 
with dilute hydrochloric acid and allowed to stand overnight. A white 
crystalline solid thus obtained was filtered under suction and washed 
thoroughly with water and air-dried. The crude material was recrystallized 
from acetone to provide cholest-5-ene (8.3g), m.p. 88-89 "C (reported,'^ '' 
m.p.89-91 °C). 
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Cholest-5- en-7-one (XXXVII): 
A solution of butyl chromate [t-butyl alcohol (60ml), CrOs (20g), 
acetic acid (84ml), acetic anhydride (10ml)],'*' was added at 0 °C to a 
solution of cholest-5-ene (8g) in CCI4 (150ml), acetic acid (30ml) and acetic 
anhydride (10ml). The contents were refluxed for 3 h and then diluted with 
water. The organic layer was washed with NaHCOa solution (5%) and water 
and then dried (anhydrous Na2S04). Evaporation of the solvents under 
reduced pressure provided cholest-5-en-7-one (XXXVIl) which was 
crystallized from methanol (3.1g), m. p. 128 °C (reported,''^ m. p. 125 -
129''C). 
Reaction of cholest-5-en-7-one (XXXVIl) with thiosemi-
carbazide: 5«-Cholest-5-en-7-one thiosemicarbazone (XL): 
To a boiling solution of ketone (XXXVIl) (2.0 Ig) in methanol 
(30ml) a few drops of cone. HCl were added followed by thiosemicarbazide 
(0.478 g) in methanol (15 ml) with stirring. The reaction mixture was 
refluxed for VA h and cooled. The heavy precipitate thus obtained was 
collected by filtration and purified by recrystallization from methanol to 
give thiosemicarbazone (XL) as crystalline solid, m. p. 102-103°C, yield 
85 %. 
Analysis found : C, 73.50; H, 10.31; N,9.17% 
C28H47N3S requires : C, 73.47; H, 10.35; N,9.18% 
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IR (KBr) : V„ax3515 (NH2), 3370 (NH), 
•l618(C=C), 1570 (C=N), 1180 
cm-' (C=S). 
'H N M R : 5 8.95 (s, IH, NH), 6.42 (s, 2H, 
NH2),5.70(s, 1H,C6-H), 1.18 
(CO-CHB), 0.69 (C13-CH3), 0.91, 
0.81 (other methyl protons). 
Reaction of choIest-5-en-7~one thiosemicarbazone (XL) 
with acetylchloride and pyridine: Cholest-5-en-(7i?)-spiro-
7- 4'- acetyl -2'- (acetylamino) - A -W 3\ 4'- thiadiazoline 
(XLIII): 
Steroidal thiosemicarbazone (XL) (Ig) was treated with acetyl 
chloride (0.33ml) and pyridine (0.4ml) in acetone (15ml) and the mixture 
was stirred for IVi h at 0 °C. Progress of the reaction was monitored by the 
TLC. After completion of the reaction, solvents were removed under 
reduced pressure and the residue was chromatographed over a silica gel 
column which furnished cholest-5-en-(7i?)-spiro-7-4'-acetyl-2'-(acetyl 
amino)-A^'-]', 3', 4'-thiadiazoline (XLVIII) as an oil, yield 68.0 % . 
Analysis found : C, 70.94; H, 9.46; N, 7.79% 
C.32H51N3O2S requires : C, 70.98; H,9.43; N, 7.76% 
70 
IR(Neat) : V„,3x3445,3275 (NH), 1715, 1675 
(amide), 1645 (C=N), 1620 cm-' 
(C=C) 
' H N M R : g 10.85 (s, IH, NHAc, 5.62 (s, 
IH, Cfi-H), 2.28 (s, 3H, 
NHCOCH3), 2.12(s, 3H, 
NCOCH3), 1.16 (Cio-CHs), 0.70 
(C,3-CH3), 0.93, 0.88 (other 
methyl protons). 
'^CNMR : 5 172.8 (NHCO), 171.0 (NCO), 
154.1(C2.), 148.8 (C5), 122.5 (Ca 
50.2 (C7), 41.0 (Q), 34.5 (C4), 
17.6 (CH3CON) and 17.2 
(CH3CONH). 
MS : m/z 541 [Mt, C32H51N3O2S], 498 
(M-Ac), 483 (M-NHAc), 457 (M-
AcNHCN), 425 (M-SCNHAcN), 
400 (M-AcNHCNNAc) and other 
usual fragment ion peaks. 
3/?-Acctoxvcholest-5-ene: 
A mixture of cholesterol (lOOg), pyridine (150ml,) and acetic 
anhydride (100ml) was heated on water bath for 2 h. The reaction mixture 
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was poured into ice-cold water and the solid thus obtained was filtered 
under suction, washed thoroughly with water until free from pyridine and 
then air-dried. Recrystallization of the crude product from acetone gave 3/?-
acetoxycholest-5-ene (95g), m.p.l 14 °C (reported,"^ m.p.l 15-116 °C). 
3ig~Acetoxvcholest-5-en-7-one (XXXVIII): 
A solution of butyl chromate [t-butyl alcohol (60ml), Cr03 (20g), 
acetic acid (85ml), acetic anhydride (lOml)],''^ was added at 0 "C to a 
solution of 3y9-acetoxycholest-5-ene (8g,) in CCI4 (150ml), acetic acid 
(30ml) and acetic anhydride (10ml). The contents were refluxed for 3 h and 
then diluted with water. The organic layer was washed with NaHCOs 
solution (5%) and water and then dried over anhydrous Na2S04. 
Evaporation of the solvents under reduced pressure furnished the compound 
3/?-acetoxycholest-5-en-7-one (XXXVIII) which was crystallized from 
methanol (3.2 g), m. p. 161-163 °C (reported,^" m. p. 164 °C). 
Reaction of 3/?-acetoxvcholest-5-en-7-one (XXXVIII) with 
thiosemicarbazide: 3/?-Acetoxvcholest-5-cn-7-onc thiosemi-
carbazone (XLI): 
To a boiling solution of ketone (XXXVIII) (2.34g) in methanol 
(30ml) a few drops of cone. HCl were added followed by thiosemicarbazide 
(0.478g) in methanol (15ml) with stirring. The reaction mixture was 
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refluxed for I'/a h and cooled. The heavy precipitate thus obtained was 
collected by filtration and purified by recrystallization fi-om methanol to 
give thiosemicarbazone (XLI) as crystalline solid, ra. p. 119 °C, yield 88 %. 
Analysis found : C, 69.89; H,9.51; N,8.14 
C30H49N3O2S requires : C, 69.85; H, 9.57; N,8.15% 
IR(KBr) : V^^ x 3505 (NH2), 3355 (NH), 
1735 (OCOH3), 1620 (weak, 
C=C), 1580 (C=N), 1175 cm"' 
(C=S). 
' H N M R : 5 9.2 (s, IH, NH), 6.49 (s, 2H, 
NH2), 5.75 (s, IH, C6-H), 4.95 (br, 
m, w '/2 = 17 Hz, Cstt-H, axial), 
2.05 (s, 3H, OCOCH3), 1.21 (Cio-
CH3), 0.71 (C13-CH3), 0.97, 0.87 
(other methyl protons). 
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Reaction of 3)g-acetoxvchoIest-5-en-7-one thiosemicarbaz-
one (XLI) with acetvlchloride and pyridine: 3ig-Acetoxv 
cholest-5-en-(7ig)-spiro-7-4'-acetvl-2'-(acetviamino)-A^-l\ 
3', 4'-thiadiazoline: 
Thiosemicarbazone (XLI) (Ig) was treated with acetylchloride 
(0.33ml) and pyridine (0.4ml) in acetone (I5ml) and the mixture was stirred 
for 2'/2 h at 0 °C. Progress of the reaction was monitored by the TLC. After 
completion of the reaction, solvents were removed under reduced pressure 
and the residue was chromatographed over a silica gel column which 
provided a single product, 3^-acetoxycholest-5-en-(77?)-spiro-7-4'-acetyl-2'-
(acetylamino)-A '^-r, 3', 4'-thiadiazoline (XLIV) as crystalline solid, 
m. p. 105 °C yield 69.2%. 
Analysis found 
C34H53N3O4S requires 
C, 68.08; H, 8.86; N, 7.04% 
C, 68.11; H,8.90; N, 7.00% 
IR (KBr) V„ax3425, 3250 (NH), 1735 
(OCOCH3), 1707, 1690 (amide), 
1650 (C=N), 1620 cm'' (C=C) 
'HNMR 5 11.22 (s, IH, NH), 5.67(s, IH, 
C6-H), 5.1 (br, m, IH, w 'A =17 
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Hz, axial Cja-H), 2.31 (s, 3H, 
NHAc), 2.19 (s, 3H, NAc), 2.08 
(s, 3H, OAc), 1.12 (C,o-CH3), 0.71 
(C13-CH3), 0.94, 0.85 (other 
methyl protons). 
"'CNMR : 5 172.8 (NHCO), 171.2 (OCO), 
171.0 (NCO), 154.1 (C2O, 148.8 
(C5), 123.0 (Ce), 54.0 (C3), 
50.4(C7), 42.1 (C4), 41.0 (Cg), 
35.5 (C2), 17.7 (CH3CON), 17.6 
(OCOCH3) and 17.5 (CH3CONH). 
MS : m/z 599 [M^, C34H53N3O4S)], 556 
(M-Ac), 541 (M-NHAc), 540 (M-
OAc), 539 (M-AcOH), 515 (M-
ACNHCN), 483 (M-SCNHAcN), 
458 (M-ACNNClSfHAc), 398 (m/z 
539-AcNNCNHAc) and other 
usual fragment ion peaks. 
3/?-Chlorocholest-5-en-7-one (XXXIX): 
A solution of butyl chromate [t-butyl alcohol (60ml), CrOj (20g), 
acetic acid (35m]), acetic anhydride (lOml)],''^ was added at 0 °C to a 
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solution of 3/?-chlorocholest -5-ene (8g) in CCI4 (150ml), acetic acid (30ml) 
and acetic anhydride (10ml). The contents were refluxed for 3 h and then 
diluted with water. The organic layer was washed with NaHCOs solution 
(5%) and water and then dried over anhydrous Na2S04. Evaporation of the 
solvents under reduced pressure furnished the compound 3y5-chlorocholest -
5-en-7-one (XXXIX) which was crystallized from methanol (3.4 g), m. p. 
144 °C (reported,^ ' m. p.l44 -145 °C ). 
Reaction of 3/?-chlorocholest-5-en-7-one (XXXIX) with 
thiosemicarbazide: 3ig-Chlorocholest-5-en-7-one thiosemi-
carbazone (XLII): 
To a boiling solution of ketone (XXXIX) (2.2g) in methanol (30ml) 
a few drops of cone. HCl were added followed by thiosemicarbazide 
(0.478g) in methanol (15ml) with stirring. The reaction mixture was 
refluxed for VA h and cooled. The heavy precipitate thus obtained was 
collected by filtration and purified by recrystallization from methanol to 
give thiosemicarbazone (XLII) as crystalline solid, m.p. 141 °C, yield 90% 
(Beilstein positive). 
Analysis found : C, 68.28; H, 9.36; N, 8.56% 
C28H46CIN3S requires : C, 68.32; H,9.41; N, 8.54% 
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IR(KBr) : Vn,ax3500(NH2), 3350 (NH), 1620 
^'A'^ 
^«A 
(C=C), 1585 (C=N), 1170(C=S), 
- ^ ^ 
^'*" 710cm-'(C-CI). 
/ 
'HNMR , ' ' : 8 9.1 (s, IH, NH), 6.46 (s, 2H, 
NH2), 5.65 (s, IH, C6-H), 4.1 (br, 
m, w Y2 =15 Hz, Cstt-H, axial), 
1.17 (C,o-CH3), 0.69 (C,3-CH3), 
0.91, 0.81 (remaining methyl 
protons). 
Reaction of 3;g-chIorocholest-5-en-7-one thiosemicarba-
zones (XLII) with acetylchloride and pyridine: 3/?-Chloro 
cholest-5-en-(7^)-spiro-7-4'-acetvI-2'-(acetvlaniino)-A^-l\ 
3', 4'- thiadiazoline: 
Thiosemicarbazones (XLII) (Ig) was treated with acetylchloride 
(0.3 Ig) and pyridine (0.4ml) and in acetone (15ml) the mixture was stirred 
for 2 h at 0°C. Progress of the reaction was monitored by the TLC. After 
completion of the reaction, solvents were removed under reduced pressure 
and the residue was chromatographed over a silica gel column which 
provided 3/?-chlorocholest -5-en-(7^)- spiro-7- 4'- acetyl - 2'-(acetylamino) 
-A-'-r, 3', 4'-thiadiazoline (XLV) as an oil yield 70.5% (Beilstein positive). 
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Analysis found C, 66.74; H, 8.67; N, 7.27 
C32H50CIN3O2S requires C, 66.80; H,8.70; N,7.30% 
IR (Neat) V„ax3410, 3260 (NH), 1710, 1685 
(amide), 1648 (C=N), 1620 (weak, 
C=C),715cm"'(C-CI) 
'HNMR 5 11.45(8, IH, NH), 5.54 (s, IH, 
C6-H), 2.31 (s, 3H, NHAc), 2.19 
(s, 3H, NAc), 3.95 (br, m, IH, 
w '/2 =15 Hz, axial, Csa-H), 1.18 
(C,o-CH3), 0.71 (C,3-CH3), 0.94, 
0.84 (other methyl protons). 
''C NMR 5 173.0 (NHCO), 171.0 (NCO), 
154.2(C2.), 149.0 (C5), 123.2 ( C a 
75.4 (C3), 50.4 (C7), 41.2 (Cg), 
39.3 (C4), 32.3 (C2), 17.8 (CH3C 
ON)andl7..6(CH3CON), 
MS + m/z 575/577 [MT, C32H50CIN3 
O2S), m/z 532/534 (M-Ac), 
517/519 (M-NHAc), 539 (M-
HCl), 491/493 (M-AcNHCN), 
459/461 (M-SCNHAcN), 455 
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(m/z 539-AcNHCN), 398 (m/z 
539-AcNNCNHAc), 434/436 (M-
AcNNCNHAc) and other usual 
fragment ion peaks. 
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CHapter - III 
Synthesis of SteroiduC Oj^athiazofmes 
TfieoreticaC 
Theoretical 
The compounds consisting of three hetero-atoms (nitrogen, sulfur and 
oxygen) in the ring are classified as oxathiazoline and oxathiazoles. 
Derivatives of oxathiazoline and oxathiazole have become of much 
mterest due to their use in medicine and other fields. ' This chapter 
deals with a brief account of the important reactions reported for the 
synthesis of oxathiazolines. 
Martin et af' synthesised 1, 3, 4-oxathiazoline-2-ones and tested 
against Mycobacterium tuberculosis. 
Raasch" reported the preparation of 1, 4, 2-oxathiazoles (I) by 
the reaction of thioketene with bezonitrile oxide. 
C,H,C ^ N O (^ ^3)aC=C=S ^ (CF3),C=Y 'N 
-C6H5 
Raasch also reported that like nitrones, aryl oximes (II) also 
form 1, 4, 2-oxathiazolidines (III) with the thioketene. 
;HC=NOH 
(CF3);C=C=S (CF3),C=C NH 
II X= H, CI, CH3O III 
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Kalinina et af reported that potassium thiocyanate on reaction 
with substituted o:-hydroxyiminoacetonitrile oxides in acetic acid 
provided, unexpectedly, 5-(carbamoyl)-imino-A -1,4, 2-oxathiazolines. 
Chung et af prepared two geometrically isomeric A -^ 1, 4, 2-
oxathiazolines (V, VI) by 1, 3-dipolar cycloaddition reactions of 
benzonitrile oxide (prepared in situ by the reaction of oxime with 
EtsN) with 5-substituted adamantane-2-thiones (IV). 
IV X=H,F,Cl,Br V VI 
They'' later examined the 1, 3-dipolar reaction of para-
substituted benzonitrile oxide prepared in situ by the reaction of with 
EtjN. 
Schaumann and Ruhter' reported the formation of 1, 4, 2-
oxathiazoles (IX) by adding mesitonitrile oxide (VIII) to the trapped 
carbonyl compound (VII) by 1, 3-diporal cycloaddition. 
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R.' 
S _|_ Me—V V-CNO 
VII VIII IX 
Jung et al synthesised 5, 5-diamino-substituted-l, 4, 2- oxathi-
azoline derivatives (XII) as potential prodrugs, from hydroximoyl 
chloride (X) and the appropriate thiourea derivatives (XI). 
R-VN 
R—C=N—OH 
CI 
+ S = 
NR,R2 
< 
NR3R4 -NR,R2 
NR3R4 
X XI XII 
L'Abbe et af subjected nitrile oxide (XIII) to react with 
sulfonyl isothiocynates (XIV) to give 3-substitued-5-suIfonyiimin-l, 
4, 2-oxathiazoles (XV) in moderate to good yields. 
R 
N z = C ^ 
R-CNO + ;?-XC6H4S02N = C = S *- / \ 
NSO2C6H4X, (P) 
XIII XIV XV 
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Musante et al prepared 3-pheyl-5-imino-l, 4, 2-oxathi-
azoles (XVII) from reaction of chlorobenzaldoxime (XVI) and 
thiocynate ion. 
// 
N-OH 
P h - C + KSCN 
CI 
1S1=C' 
/ \ 
II 
NH 
-Ph 
XVI XVII 
/ l i Katada et al synthesised adamantine-2-spiro-5'-r, 4', 2'-oxathi 
azolines (XIX) by 1, 3-dipolar cycloaddition of adamantinethione 
(XVIII) with nitrile oxide. 
<^'~ 
4- RC=N->- 0 
C-R 
XVIII XIX 
Britton et al^^ subjected steroidal hydrazones (XX) to react with 
neat SOCb at 65 "C to afford steroidal I, 2, 3-thiadiazoles (XXI). 
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OAc 
XHNN 
SOCl, 
X = Formyl, tosyl 
XX XXI 
?I3 Khalili et al synthesised 3, 3'-bis-(5-imino-A -1, 4, 2)-oxathi-
azoline (XXIII) by the reaction of dichloroglyoxime (XXII) with 
potassium thiocyanate and characterized its coordination behavior 
with Zn(II), Fe(II), Cu(II), and Ni(II). 
ci ci 
HON=c—C=NOH 2KSCN HN 
/ / \ \ 
0 N N O 
N^H 
XXII XXIII 
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(Discussion 
Discussion 
The importance of oxathiazoline derivatives has been well recognized in 
the field of synthetic organic chemistry. Synthesis of oxathiazolines/oxathi-
azoles have attracted widespread attention due to their diverse applications 
as herbicidal,'^ insecticidal, fungicidal,"' and antimycobacterial.'^ The 
literature does not contain much reports regarding oxathiazolines and 
especially steroidal oxathiazolines. 
Here, we have synthesised some steroidal oxathiazolines by the 
reaction of easily accessible steroidal ketone oximes v/ith thionyl chloride. 
The oximes selected for the study are 3/?-chloro-5a-cholestan-6-one oxime 
(XXIV), 3y5-acetoxy-5a-cholestan-6-one oxime (XXVI) and 5a-cholestan-
6-one oxime (XXVIII). The present method of oxidative cyclization of 
oxime is a convenient and one-step process for the preparation of steroidal 
oxathiazolines using thionyl chloride. In addition to this the reagent has 
many advantages like its cheapness and easy availability. The structures of 
new products were established on the basis of their elemental analyses and 
spectral properties. 
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Reaction of 3/?-chloro-5a-choIestan-6-one oxime (XXIV) 
with thionyl chloride: 
3y5-Chloro-5a-cholestan-6-one oxime (XXIV) was added to thionyl 
chloride portion wise at ice bath temperature. After complete addition it was 
kept for some time at room temperature and then stirred at 50 °C for 2 h. 
After completion of reaction, dichloromethane and ice-cold sodium 
carbonate solution (5%) were added to this and organic layer was washed 
with water and dried over anhydrous sodium sulphate. After removal of the 
solvent, crude product was obtained, which was purified by column 
chromatography over silica gel column to give a semi-solid compound 
(XXV) in 73% yield. 
SOCU 
NOH N-6 
XXIV XXV 
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Characterization of semi-solid compound (XXV) as 2t0-
chIoro-5«-choIest-7-eno [7, 6-cl W 2\ 5'-oxathiazoline: 
The elemental analysis of the compound corresponded to the 
molecular formula C27H42CINOS (Beilstein positive). The IR spectrum 
showed important absorption bands at 1610 (C=C), 1590 (C=N), 1288 (C-
S), 1045 (C-0) and 735 cm'' (C-Cl). These values indicated the presence of 
oxathiazoline moiety. The ' H N M R spectrum of the compound exhibited a 
multiplet centered at 5 3.5 (m, IH, w Vi =15Hz) integrating for one proton 
which could be attributed to C3 axial proton. Methyl signals were observed 
at 5 1.12 (C,o-C^3), 0.68 (Cn-CZ/s), 0.93, 0.86 (for others side chain methyl 
protons). Important '^ C NMR signals were observed at 5.174.6 (C6), 162 
(Cg), 114.2 (C7) 50.94 (C3) and 35.9 (C5). 
Additional support was provided by its mass spectrum which gave 
prominent molecular ion peak at m/z 463/465 (Mt, C27H42CINOS). Other 
significant peaks were 433/435 (M-NO), 415/417 (M-SO), 427 (M-HCl) 
and 320/322 (m/z 433/435 - side-chain) (Scheme-I). 
Thus on the basis of above discussion the semi-solid compound 
(XXV) has been characterized as 3y5-chloro-5a-cholest"7-eno [7, 6-c] 1', 2', 
5'-oxathiazoline. 
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rn 
N 
side-chain 
m / z 320/322 
m/z 415/417 
SO 
^ m / z 427 
N—0 
m/z 463/465 [ M^ C27H42CINOS j 
Scheme-1 
Reaction of 3ig-acetoxv-5«-cholestan-6-one oxime (XXVI) 
with thionyl chloride: 
3/?-Acetoxy-5a-cholestan-6-one oxime (XXVI) was similarly treated 
with thionyl chloride for 5 h. After usual work up and column 
chromatography, a solid compound was obtained which was recrystallized 
from methanol (XXVII) yield 76 %, m.p. 190-191 "C. 
AcO 
XXVI XXVII 
Characterization of solid compound ( XXVII ) having 
m.p. 190-191 "C as 3)g-acetoxv-5«-cholest-7-eno [7, 6-cl 1\ 
2\ 5'-oxathiazoIine: 
The elemental analysis of the compound coiTesponded to the 
molecular formula C29H45NO3S. The IR spectrum showed important 
absorption bands at 1735 (OAc), 1612 (C=C), 1588 (C=N) and 1047 cm'' 
(C-0). These values suggested the presence of oxathiazoline moiety. The 
H NMR spectrum of the compound displayed a sharp singlet for three 
protons at 5 2.04 (OAc) and a multiplet at 4.67 (w V2 =17 Hz) integrating 
for one proton which could be attributed to C3 axial proton. Methyl signals 
were observed at 5 1.12 (Cio-CH^), 0.67 (C13-C//3), 0.95, 0.85 (for other 
side-chain methyl protons). Important '^ C NMR signals were observed at 5 
170.45 (OCOCH3), 168.6 (Cfi), 164.2 (Cg), 115.4 (C7), 70.9 (C3), 35.3(C5) 
and 18.2(OCOCH3). 
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Additional support for its structure was provided by its mass 
spectrum which gave prominent molecular ion peak at m/z 487 (M"^, 
C29H45NO3S). Other significant peaks were observed m/z 457 (M-NO), m/z 
439 (M-SO), m/z 427 (M-CH3COOH) and 344 (m/z 457 -side-chain) 
(Scheme-2). 
Thus, on the basis of above discussion the solid compound (XXVII), 
m.p. 190-191 °C has been characterized as 3y5-acetoxy-5a-cholest-7-eno [7, 
6-c] r, 2', 5'-oxathiazoline. 
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i n 
N 
-NO 
OAc 
side-chain 
m/z 344 
m/z 439 
1 
-SO 
-Cn.COOH , ^ . / , 4 2 7 
ni/z487 [ M^, C29H45NO3S] 
Scheme-2 
Reaction of 5«-cholestan-6-one oxime (XXVI) with thionyl 
chloride: 
5a-Cholestan-6-one oxime (XXVIII) was similarly treated with 
thionyl chloride for 2 h. After usual work up and column chromatography a 
solid compound was obtained which was recrystallized from methanol 
(XXIX) yield 68 %, m.p. 169-170 °C. 
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SOCI, 
NOH 
XXVIII XXIX 
Characterization of solid compound ( XXIX ), m.p. 169-
170 "C as 5«-cholest-7-eno [7, 6-cl 1\ 2\ 5'-oxathiazoline: 
The elemental analysis of the compound corresponded to the 
molecular formula C27H43NOS. The IR spectrum showed important 
absorption bands at 1615 (C=C) and 1584 cm'^  (C=N). These values 
suggested the presence of oxathiazoline moiety. No significant signals were 
observed in its 'H N M R spectrum. Methyl signals were seen at 5 1.13 (C 10-
C//3), 0.65 (C,3-C//3), 0.99, 0.88 (for other side-chain methyl protons). 
Important '-"C NMR signals were observed at 5 165.6 {€(,), 163.2 (Cg), 
115.4 (C7) and 40.4 (C5). 
Additional support for its structure was provided by its mass 
spectrum which gave prominent molecular ion peak at m/z 429 (M + 
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C27H43NOS). Other significant peaks were observed at im/z 399 (M-NO), 
m/z 381 (M-SO) and 286 (m/z 399 - side-chain) (Scheme-3). 
Thus, on the basis of above discussion the solid compound (XXIX), 
m.p.169-170 °C has been characterized as cholest-7-eno [7, 6-c] 1', 2', 5'-
oxathiazoline. 
The tentative mechanism (Scheme-4) has been proposed for the 
formation of steroidal oxathiazolines (XXV, XXVII, XXIX) from 
corresponding steroidal semicarbazones (XXIV, XXVI, XXVIII). 
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m / z 381 
-SO 
0\ 
CO 
N 
-NO 
side-chain 
N—6 
m/z 429[ M ^  C27H43NOS J 
m / z 286 
Scheme-3 
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fgHi? 
N-O-H 
XXIV, XXVI, XXVIII 
N—6 
N — 0 N—d 
CI 
N — 0 XXV, XXVII, XXIX 
XXIV, XXV R = CI 
XXVI, XXVII R = OAc 
XXVIII, XXIX R = H 
Scheme-4 
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^Xp^rimentat 
Experimental 
3/?-Chlorocholest-5-ene: 
Freshly purified thionyl chloride (75ml) was added gradually to 
cholesterol (lOOg) at room temperature. A vigorous reaction ensued with 
evolution of gaseous products. When the reaction slackened, the reaction 
mixture was gently heated at temperature of 50-60 °C on a water bath for 1 
h and then poured into ice-cold water with constant stirring. The yellow 
solid thus obtained was filtered under suction, washed several times with 
cold water and air-dried. Recrystallization from acetone gave 3/?-
chlorocholest-5-ene (92g), m.p. 95-96 T (reported,"* m.p.96-97 °C). 
3jg-Chloro-6-nitrochoiest-5-ene: 
A mixture of 3/?-chlorocholest-5-ene (14g), glacial acetic acid 
(100ml) and nitric acid (28ml; d, 1.52) was stirred at a temperature below 
20 °C, and sodium nitrite (3.5g) was gradually added over a period of 2 h. 
After complete addition of sodium nitrite the mixture was stirred for 
additional period of 1 h. Ice-cold water (200ml) was added and the 
yellowish solid thus obtained was filtered, washed with water and air dried. 
The desired product was recrystallized from methanol (8.9g), m.p. 152 °C 
(reported,'^ m.p . l53T) . 
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3jg-Chloro-5«-cholestan-6-Qne: 
To a solution of 3;5-chIoro-6-nitrocholest-5-ene (12g) in a hot glacial 
acetic acid (240ml), zinc dust (24g) was gradually added in small portions 
with shaking. The suspension was heated under reflux for 4 h and water 
(24ml) was added at regular intervals during the course of the reaction. The 
hot solution v/as filtered and the filtrate was diluted with ice cold water. The 
organic matter was extracted with ether and the ethereal solution was 
successively washed with water, sodium bicarbonate solution (10%) and 
water then dried over sodium sulphate (anhydrous). Evaporation of the 
solvent furnished the ketone as oil which was crystallized from methanol 
(8.9g), m.p.l28-129°C(reported,'STi.p. 129 °C). 
3/?-Ch[oro-5«-cholestan-6-oneoxime: 
3y5-Ch]oro-5a-cholestan-6-one (3g) in ethanol (180ml), hydroxyl-
amine hydrochloride (7g) and sodium acetate trihydrate (lOg) were mixed 
together and refluxed for 2 h. Excess of the solvent was removed and the 
residue was diluted with cold water. The crude product thus obtained was 
filtered under suction, washed with water, air-dried and recrystallized from 
ethanol (2g), m.p.l73 "C (reported,'^ m.p.l73-175°C) 
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Reaction of 3^-chloro-5a-cholestan-6-one oxime (XXIV) 
with thionyl chloride: 
3/?-Chloro-5a-cholestan-6-one oxime (XXIV) (0.956g) was added 
portion wise to thionyl chloride (6ml) at ice bath temperature. After 
complete addition it was kept for some time at room temperature and then 
stirred at 50 °C for 2 h and reaction progress was monitored by TLC. After 
completion of reaction, dichloromethane (30ml) was added to the reaction 
mixture and decomposed with ice-cold solution (5%) of sodium carbonate, 
till the reaction slowed down. The organic layer was washed with water (4-
5 times each with 30ml) and dried over anhydrous sodium sulphate. After 
removal of the solvent, crude product was obtained, which was purified by 
column chromatography over silica gel column. Elution with a mixture of 
light petroleum ether-diethyl ether (16:1) provided 3y$-chloro-5a-cholest-7-
eno [7, 6-c] 1', 2', 5'-oxathiazoline (XXV) as semi-solid (yield 69.7%). 
Analysis found : C, 70.02; H, 9.10; N, 3.04 %. 
C27H42CINOS requires : C, 69.98; H, 9.06; N, 3.02 %. 
IR(NuJol) : vn,ax 1610 (C=C), 1590 (C=N), 
1288 (C-S), 1045 (C-0), 735 
cm-' (C-Cl). 
' H N M R : 5 3.5(m, lH,w'/2=15Hzaxial, 
Cstt-H), 1.12(s,3H,C,o-CH3), 
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0.68 (s, 3H, C13-CH3), 0.93, 0.86 
(other mehtyl protons.) 
'^ C NMR : 5 174.6 (Cg), 162.0 (Cg), 114.2 (C7), 
50.94 (C3), 35.9 (C5), 22.8, 22.1, 20.8, 
22.5, 18.5 (methyl carbon atoms). 
MS : m/z 463/465 (Mt,C27H42ClNOS), 
433/435 (M-NO), 415/417 (M-SO), 427 
(M-HCl), 320/322 (m/z 433/435-sicle-
chain). 
3/?-Acetoxvcholest-5-ene: 
A mixture of cholesterol (lOOg), pyridine (150ml,) and acetic 
anhydride (100ml) was heated on water bath for 2 h. The reaction mixture 
was poured into ice-cold water and the solid thus obtained was filtered 
under suction, washed thoroughly with water until free from pyridine and 
then air-dried. Recrystallization of the crude product from acetone gave 3^-
acetoxycholest-5-ene (95g), m.p.l 14 °C (reported,'** m.p.l 15-116 °C). 
3;g-Acetoxv-6-nitrocholest-5-ene: 
To a cooled mixture of cholesteryl acetate (lOg) and nitric acid 
(250ml; d,1.42) was added sodium nitrite (lOg), (portion wise) with 
constant stirring over a period of about 45 minutes. After complete addition 
of sodium nitrite stirring was continued for additional 2 h and then cold 
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water (350rnl) was added to the reaction mixture. The soHd material thus 
separated was extracted with ether and the ethereal layer was washed with 
water and dried over anhydrous sodium sulphate. Removal of the solvent 
gave an oil which was crystallized from methanol to give 3y9-acetoxy-6-
nitrocholest-5-ene (7.5g), m.p. 102 °C (reported,'V.p. 103-104 ''C). 
3;g-Acetoxv-5«-cholestan-6-one: 
To a solution of 3^-acetoxy-6-nitrocholest-5-ene (lOg), acetic acid 
(200ml), zinc dust (20g) was gradually added in small portions with 
shaking. The suspension'was heated under reflux for 4 h and water (24ml) 
was added at regular intervals during the course of the reaction. The hot 
solution was filtered and the filtrate was diluted with ice cold water. The 
organic matter was extracted with ether and the ethereal solution was 
successively washed with water, sodium bicarbonate solution (10%) and 
water then dried over sodium sulphate (anhydrous). Evaporation of the 
solvent furnished the ketone which was crystallized from methanol (6.7g), 
m.p. 125-126 °C(reported,^° m.p.127-128 °C). 
3/?-Acetoxv-5«-cholestan-6-oneoxime: 
A mixture of 3/?-acetoxy-5a-cholestane-6-one (3g), hydroxylamine 
hydro chloride (3g) and sodium acetate trihydrate (6g) and ethanol (120ml) 
was heated under reflux for 2 h. Excess of the solvent was removed by 
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distillation under reduced pressure and the residue was diluted with cold 
water. The crude product thus obtained was filtered under suction, washed 
with water, air-dried and recrystallized from ethanol (2g), m. p. 200 °C 
(reported,^STi.p. 20rC) . 
Reaction of 3/?-acetoxv-5a-cholestan-6-one oxime (XXVI) 
with thionyl chloride: 
3/?-Acetoxy-5a-cholestan-6-one oxime (XXVI) (Ig) was added 
portion wise to thionyl chloride (6ml) at ice bath temperature. After 
complete addition it was kept for some time at room temperature and then 
stirred at 50°C for 5 h and reaction progress was monitored by TLC. After 
completion of reaction, dichloromethane (30ml) was added to the reaction 
mixture and decomposed with ice-cold solution (5%) of sodium carbonate, 
till the reaction slowed down. The organic layer was washed with water 
(4-5 times each with 30ml) and dried over anhydrous sodium sulphate. 
After removal of the solvent, crude product was obtained, which was 
purified by column chromatography over silica gel column. Elution with a 
mixture of light petroleum ether-diethylether (16:1) provided 3^-acetoxy-
5a-cholest-7-eno [7, 6 - c] 1', 2', 5'-oxathiazoline (XXVII) as solid, m.p. 
190-191 "C. yield 76%. 
Analysis found : C, 71.52; H, 9.27; N, 2.94 %. 
C29li45N03S requires : C, 71.46; H, 9.24; N, 2.87 %. 
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IR (Nujol) 
'HNMR 
^3), 
Vmax 1735 (OAc), 1612 (C = C), 1588 
(C=N), 1243 (C - S), 1047 cm-' (C - 0). 
6 2.04 (s, 3H, OCOC//3), 4.67 (m, IH, 
w'/2 =17 Hz, axial, Cja-H), 1.12 (C 10 
0.67 (Cu-CH^) 0.95, 0.85 (other side-
'CNMR 
chain methyl protons), 
5 170.45 (OCOCH3), 168.6 (C6), 164.2 
(Q), l 15.4 (C7), 70.9 (C3), 35.3 (C5), 
18.2 (OCOCH3), 22.5, 22.3, 21.2, 20.2, 
18.5 (methyl carbon atoms). 
MS ' + m/z 487 (MT-, C29H45NO3S), 
Cholest-5-ene: 
457 (M-NO), 439 (M-SO), 427 
(M-AcOH), 344 (m/z 457-side-chain). 
3y5-Chlorocholest-5-ene (lOg) was dissolved in warm amyl alcohol 
(230ml) and sodium metal (20g) was added with continuous stirring over a 
period of 8 h the reaction mixture was warmed occasionally. When all the 
sodium was dissolved, the reaction mixture was poured into water, acidified 
with dilute hydrochloric acid and allowed to stand overnight. A white 
crystalline solid thus obtained was filtered under suction and washed 
thoroughly with water and air-dried. The crude material was recrystallized 
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from acetone to provide cholest-5-ene (8.3 g), m.p. 88-89 **C (reported,^' 
m.p.89-91 °C). 
6-Nitrocholest-5-ene: 
A suspension of finely powdered cholest-5-ene (6g) in glacial acetic 
acid (50ml) was stirred at room temperature for 5 minutes and treated with 
fuming nitric acid (15ml; d, 1.52) followed by the addition of sodium nitrite 
(3g) over a period of 1 h. The reaction mixture was poured into cold water 
and the yellow product thus obtained was extracted with ether. The ethereal 
layer was washed with water, sodium bicarbonate solution (5%) (until the 
washings were pink) and again with water and dried over anhydrous sodium 
sulphate. Removal of the solvent gave the desired compound as oil, which 
was crystallized from ethanol (4.5 g), m.p.119-120 "C (reported,^^ m.p.l20-
121 ''C) 
5«-Cho[estan-6-one: 
To a solution of 6-nitrocholest-5-ene (6g) in hot glacial acetic acid 
(120ml), zinc dust (12g) was gradually added with shaking. The mixture 
was heated under reflux for 4 h and water (12ml) was gradually added 
during the course of the reaction. The solution was then filtered and the 
residue was washed with two (10ml) portions of warm acetic acid. To the 
filtrate, a few ml of water was added till turbidity developed and it was 
allowed to stand over night at room temperature. The crystalline material 
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thus separated was filtered under suction and washed thoroughly with water 
in order to remove zinc acetate. The organic solid was air dried and then 
recrystallized from ethanol (3.6g), m.p. 96-98 "C (reported,^^ m.p. 98 
-100 "C) 
5«-Cholestan-6-one oxime (XXVIII): 
5a-Cholestan-6-one (3g), hydroxylamine hydrochloride (3g) and 
sodium acetate trihydrate (6g) were dissolved in ethanol (180ml) and 
mixture was refluxed on a water bath for 2 h. After completion of the 
reaction, the solvent was removed under reduced pressure and the reaction 
mixture was diluted with ice cold water. The crude product thus obtained 
was filtered under suction, air-dried and recrystallized from ethanol to give 
5a-cholestan-6-one oxime (XXVIII) (2.5g), m. p. 201-203 X (reported,"' 
m. p. 204 °C). 
Reaction of 5a-cholestan-6-one oxime (XXVIII) with 
thionyl chloride: 
5a-Cholestan-6-one oxime (XXVIII) (0.889g) was added portion 
wise to thionyl chloride (6ml) at ice bath temperature. After complete 
addition it was kept for some time at room temperature and then stirred at 
50 "C for 2 h and reaction progress was monitored by TLC. After 
completion of reaction, dichloromethane (30ml) was added to the reaction 
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mixture and decomposed with ice-cold sodium carbonate solution (5%), till 
the reaction slowed down. The organic layer was washed with water 
(4-5 times each with 30ml) and dried over anhydrous sodium sulphate. 
After removal of the solvent, crude product was obtained, which was 
purified by column chromatography over silica gel column, elution with a 
mixture of light petroleum ether-diethylether (16:1) provided 5a-cholest-7-
eno [7, 6-c] I', 2', 5'-oxathiazoline (XXIX) as solid, m.p. 169-170 °C in 
62.4%. 
Analysis found : C, 75.48; H, 10.07; N, 3.29 %. 
C27H43NOS requires : C, 75.52; H, 10.02; N, 3.26 %. 
IR (Nujol) : vn,ax 1615 (C=C), 1584 (C=N), 1281 
cm'' (C-S). 
'H N M R : 8 1.13 (C,o-C//3), 0.65 (Cn-C/Zj) 
0.99, 0.88 (other side-chain methyl 
protons), 
''C NMR : 5 165.6 (Cg), 163.2 (Cg), 115.4 (C7), 40.4 
(C5), 22.4, 21.6, 20.7, 20.2, 18.0 (methyl 
carbon atoms). 
MS : m/z 429(Mt,C27H43NOS), 
399 (M-NO), 381 (M-SO), 286 (m/z 399 
- side-chain). 
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CHapter - IV 
Synthesis of Steroidd Oj^cuRazofmones 
THeoreticaC 
Theoretical 
A large number of organic compounds containing oxygen, nitrogen and 
sulfur, already reported in the literature are attached with many researches 
due to their biological importance. The derivatives of semicarbazone have 
been prepared by the condensation of ketones and aldehydes with 
semicarbazide-hydrochloride in presence of HCl followed by their 
treatment with different reagents. 
Mayer et al.' synthesized oxadiazolinone (II) [R=Ph] by the reaction 
of 1, I-dimethyl-2-benzoyl hydrazine (I) with phosgene. 
o 
II 
R—C—NH—N 
/ • ^ " ^ COCK 
CH-, 
O 
II XH, 
CI' 
O +N. 
C = N 
O 
II 
^ 0 N-CHj + CH3CI 
R 
II 
Cooley et al^ reported the reaction of excess phosgene with I, 1-
dimethyl- 4-phenylsemicarbazide which gave 3-chloro-l-ethyl-4-phenyI-A -
1, 2, 4-triazolin-5-one (III). 
QHjNHCNNH (CH3)2 
COCI, 
CI 
CftHjN " N 
\ / 
^C NCH3 
o 
III 
Cameron et al. synthesized 2-imino-A -1,3, 4-oxadiazolines (IV) by 
oxidative cyclization of ketocarbohydrazones witii lead tetraacetate. 
NR, 
0 
R,R2C=NNHCNHI^ LTA N 
caci, II 
N-
0 
IV 
Warkentin et al.^ later subjected 2-imino-A''-1, 3, 4-oxadiazolines 
1 _ D 2 _ D 3 _ > (IV) [R'=R^=R'=Me] to acid-catalyzed hydrolysis which afforded A - 1, 3, 
4-oxadiazolin-2-ones (V) [R'=R^=Me, R^=Et]. 
NR' 
IV 
0 
N 
/ O 
w 
N-
V 
Paine et al. reported the formation of ketones or diazoalkanes from 
A'^ -l, 3, 4-oxadiazolin-2-ones and studied two competing thermolysis 
mechanisms. 
14 
Lwowski et. al. reported that addition of carbonylnitrene to 
isocyanates resulting the formation of 2-alkoxy-4-alkyl-l, 3, 4-oxadiazolin-
5-ones (VI). 
R ' N — C = 0 R'N C = C 
N XT A 
R'—N=C=0 + RCON ^ I ^ N<v^ ^ 0 
CO C I 
R 
R 
VI 
Badami et al.^ synthesized 1, 3, 4-oxadiazolin-2-one derivatives 
(VII) [R=H, 2-Me, 4-Me, 2-Cl, 4-Cl, 4-COCH3, 4-COOH, 2-NO2, 3-NO2, 
4-NO2. 2OCH3, 4-OCH3] by the reaction of N-aryl-N'-[4-(sydnon-3yl) 
phenyl] urea with bromine in acetic anhydride by one-pot ring conversion. 
The compounds also exhibited moderate antimicrobial activities. 
0. 
> N 
^ \ f 
i / 
H H 
Y^" 
C l l , 
VII 
Kashef et al.^ synthesized oxadiazolinone (IX) by treatment of 
hydrazide (VIII) with 1, I'-carbonyldiimidazole (GDI) in dioxane. 
15 
H 
Ph. 
NHNH, CDI 
dioxane // 
JL> 
N 
I 
Ph 
VIII IX 
Kleier et al.^ synthesized 1,3, 4-oxadiazolin-5 (4H)-one (X) by the 
reaction of 2-(chlorocarbonyl)-2-(3, 4-dihydro-2, 5-dimethyl-2H-l-benzo-
pyran-8-yl) hydrazine carboxylic acid propargyl ester with Hunigs base. 
0 \ ^CH, 
CH, 
X 
Gezginci et al. synthesized 1, 3, 4-oxadiazolin-2-one derivatives 
and tested for antimycobacterial activity against Mycobacterium 
tuberculosis. 
Knittel et al.^^ reported improved synthesis of A'' -1, 3, 4-
oxadiazolin-2-one (XI) by treatment of semicarbazones with lead 
tetraacetate. 
16 
o 
N O 
w 
N-
R^  
XI 
Wentrup et al. thermolysed 1,3, 4-oxadiazolin-5-one (XII) at 500 
"C and interpreted in terms of the intermediate formation of nitrile imines 
(XIII) by loss of CO2 from compound (XII). 
A 
-co. 
R—CNN-
XIII 
13 Padwa et al. ^ reported the flash vaccume pyrolysis of several N-
allyl-substituted-1, 3, 4-oxadiazolin-5-ones which generates nitrile imines 
and then rearrange to diazoalkanes via a 3, 3-sigmatropic shift. 
Krauch et al.' reported that 3-phenylsydnone photolyzed in benzene 
to give A^  -1, 3, 4-oxadiazolin-5-one (XIV) [R '=CH3, R^=C6H5] as the only 
isolable product. 
17 
,1 y 
N 
R - N \ ^ R " 
-O 
O 
XIV 
Prossel et al reported manufacturing process of substituted 1, 3, 4-
oxadiazol-2-ones (XV) which might be used as optical brighteners. 
-CH=CH-
< 
N—R 
=0 
XV 
16 Boesch reported the preparation of 1, 3, 4-oxadiazolin-2-one 
derivatives (XVI) and their medicinal use as nematocides, acaricides, 
insecticides. 
. 0 . 
0= -OR 
-N- -N 
XVI 
17 Pedain et al. reported that aqueous composition containing bis (1, 
3. 4-oxadiazolin-5-ones) (XV) and polyamines at elevated temperature form 
cross-linked polymers, coatings, adhesives and sealants. 
HN N N NH 
^ / / 
C R—C 
/ \ 
oc—o o—CO 
XV 
Tomioka et al.^^ reported production method and use of 
oxadiazolinone (XVI) [X=CR^ N] as an insecticide by formulating it into 
emulsifiable concentrates, wettable powders, dusts, granules, flowable 
concentrates and poison baits. 
XVI 
19 Hsu et al. synthesized oxadiazolinone (XVII) [A=hydrozen, alkyl. 
cycloalkyl, alkenyl, alkynyl, phenyl, phenylalkane, naphthyl, or 
heterocyclyl] by reacting the hydrazide with choloroformate and studied the 
methods of their use as agricultural fungicides. 
N N' 
X H 2 C = I 
0 
XVII 
r20 Bonse et al. prepared substituted 1, 3, 4-oxa(thia)diazolinones 
[X=0, Y=0, S] (XVIII) which were found useful to combat endoparasites. 
^0 
-N N 
R' 0 ^x' "Y 
XVIII 
\ R ' 
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(Discussion 
Discussion 
In the literature, there have been many reports on the reaction of 
semicarbazones with lead tetraacetate in different reaction conditions. Their 
cyclized products and related compounds have evinced considerable interest 
due to their biological activity. 
The five membered cyclic compounds containing one oxygen, two 
nitrogen and a carbonyl function are introduced as oxadiazolinone. The 
7 • 
derivatives of oxadiazolinone have been reported as antimicrobial, anti-
mycobacterial,'° insecticidal, acricidal and nemaitocidal activities. 
Substituted oxadiazolinones might also be used as optical brighteners and 
to combat endoparasites.^ ** 
In view of much synthetic as well as physiological utility of 
oxadiazolinone derivatives, an attempt to synthesize new oxadiazolinones 
have been made using the reported process by taking steroidal ketone 
semicarbazones as substrate and lead tetraacetate as reagent. 
The semicarbazones selected for present study are 3/?-acetoxy-5a-
cholestan-6-one semicarbazone (XIX), 3^-chloro-5a-cholestan-6-one semi 
carbazone (XXI) and 5a-choIestan-6-one semicarbazone (XXIII). The 
structures of all new products were established on the basis of their 
elemental analyses and spectral properties. 
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Reaction of 3ig-acetoxv-5«-cholestan-6-one semicarbazone 
(XIX) with lead tetraacetate: 
Lead tetraacetate was added to a stirred suspension of 3j5-acetoxy-
5«-cholestan-6-one semicarbazone (XIX) in dry CH2CI2 at 0 °C. Then the 
reaction mixture was stirred for 3 h. After formation of a white precipitate 
and addition of 2.4 N HCl it was filtered and organic phase was separated 
and washed with cold saturated solution of NaHCOj and then with water. 
Drying (over anhydrous Na2S04) and removal of the solvent under reduced 
pressure provided crude product which was recrystallized from methanol to 
give 3/?-acetoxy-5a-cholestan (65)-spiro-A^-r, 3', 4'-oxadiazolin-2'-one 
(XX) as solid, m. p. 214-215 °C in 77% yield. 
C«H 8^17 
AcO 
LTA 
AcO 
XIX XX 
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Characterization of solid compound (XX) m. p. 214-215 "C 
as 3ig-acetoxv -5a- cholestan-(651- spiro-A^ -r, 3 \ 4'-oxadi-
azolin-2'-one: 
The elemental analysis of the compound corresponded to the 
molecular formula C30H48N2O4. The IR spectrum showed absorption bands 
at 1815 (C=0), 1734 (OAc), 1565 (N=N) and 1146 cm-' (C-O-C). These 
values indicated the presence of oxadiazolinone moiety. The H NMR 
spectrum of the compound exhibited a multiplet at 5 4.73 (w'/2=17 Hz, 
axial) integrating for one proton which could be attributed to C^a-H, a 
singlet at 2.03 for three protons (OCOC//3), a doublet at 1.80 for two 
protons {C-j-Hij. Methyl signals were observed at 1.16 (C10-C//3), 0.68 (C13-
C//3) and 1.01, 0.91 for other side-chain methyl protons. Important "C 
0 
NMR signals appeared at 5 170.5 (OCOCH3), 161.7 ( - c - of oxadiazolin 
ring), 91.2 (Cg), 73.3 (C3), 50.8 (C5), 39.5 (C7) and 18.5 (OCOCHs)-
Additional support to the structure (XX) was provided by its mass 
spectrum which gave a prominent molecular ion peak at m/z 500 
(Mt,C3oH48N204) other significant peaks were observed at m/z 472 (M-CO 
or M-N2), 444 (M-NNCO), 440 (M-AcOH) and 384 (m/z 444 - AcOH). A 
tentative mechanism for the formation of these fragment ions are shown in 
(Scheme-1). A free radical mechanism (Scheme-4) has been proposed for 
the formation of steroidal oxadiazolinones from semicarbazones. As far as 
stereochemistry of oxadiazolinone ring is concerned it is suggested that 
123 
oxygen and nitrogen have equatorial and axial orientation respectively, 
which may be explained on the basis that, during cyclization oxygen of the 
semicarbazone moiety attacks at Ce carbon from less hindrance (back-a) 
side. 
Thus, on the basis of above discussion the solid compound (XX) 
having m. p. 214-215 "C was characterized as 3y9-acetoxy -5a- cholestan 
(66^- spiro-A^-T, 3', 4'-oxadiazolin-2'-one. 
124 
C«H,7 - 1 
AcO 
C,H,-
-CO 
AcO' 
M 500 
CjiH, 
AcO AcO' 
C^H,, 
M'^ SOO m/z 472 
AcO 
CoH. 
w 
N— L 
- NNCO 
AcO 
C.H 8"17 
M 500 
m/z 444 
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AcO' 
CgH 8 " 17 
N O 
nVz440 
Scheme-l 
-NNCO 
AcO' 
•AcOH 
m/z 444 m/z384 
,26 
Reaction of 3ig-chloro-5«-cholestan-6-one semicarbazone 
(XXI) with lead tetraacetate: 
3/?-ChIoro-5a-cholestan-6-one semicarbazone (XXI) was similarly 
treated with lead tetaraacetate. After usual work up a solid compound 
(XXII) having m. p. 129-130 °C was obtained in 80% yield. 
CM 8"17 
LTA 
0"C 
XXI XXII 
Characterization of compound (XXII), m. p. 129-130 "C 
3' 
as 3/?-chloro-5«-cholestan (65)-spiro-A -1', 3\ 4'-oxadi 
azolin-2'-one: 
The elemental analysis of the compound corresponded to the 
molecular formula C28H45CIN2O2 (Beilstein Positive). The IR spectrum 
exhibited characteristic absorption bands at 1818 (C=0), 1535 (N=N), 1129 
(C-O-C) and 734 cm"' (C-Cl). These values showed the presence of 
oxadiazolinone moiety. The 'H N M R spectrum of the compound displayed 
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a multiplet at 5 3.79 (w '/2 =17 Hz, axial) integrating for one proton which 
could be attributed to C^a-H and a doublet at 1.82 for two protons {Ci-Hi) 
Methyl signals were observed at 1.19 (C10-C//3), 0.66 (C,3-C//3) and 1.03, 
0.92 for other side-chain methyl protons. Important '^ C ^[ '^IR signals were 
0 
observed at 5 162.5 ( - c - of oxadiazoline ring), 91.6 (Q), 53.7 (C3), 46.6 
(C5), 39.4 (C7). 
Additional support to the structure (XX) was provided by its mass 
spectrum which gave a prominent molecular ion peak at in/z 476/478 (M •, 
C28H45CIN2O2) other significant peaks were observed at m/z 448/450 (M -
CO or M-N2), 420/422 (M -NNCO), 440 (M -HCl) and 384 (m/z 420 - HCl). 
A tentative mechanism for the formation of these fragment ions is given in 
(Scheme-2) conversion of semicarbazone (XXI) to oxadiazolinone (XXII) 
is according to the proposed mechanism (Scheme-4). 
Thus on the basis of above discussion the solid compound having m. 
p. 129-130 "C was characterized as 3/?-chIoro-5a-cholestan (65)-spiro-A^-1', 
3', 4'-oxadiazolin-2'-one. 
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CjHi 
-CO 
N' 0 
N ^ O 
CgHi? 
M* 476/478 
m/z 448/450 
C,H,. 
-K 1 , • 
CBHI 
m/z 448/450 
C,H, 
-NNCO 
C»H 8"17 
m/z 420/422 
129 
98^17 
N ^ 0 
-HCl 
9*^17 
m/z440 
M 476/478 
•HCl 
-NNCO 
CoHi-
m/z 420 m/z 384 
Scheme-2 
Reaction of 5a-cholestan-6-one semicarbazone (XXIII) 
with lead tetraacetate: 
5a-Cholestan-6-one semicarbazone (XXIII) was similarly treated 
with lead tetaraacetate for VA h. After usual work up a semi-solid 
compound (XXIV) was obtained as obtained with 75% yield. 
130 
C.H 8 " 17 
N—N—C—NH, 
H 
XXIII 
LTA 
0°C 
Characterization of semi-solid compound (XXIV) as 5a-
cholestan (65)-spiro-A^ -1', 3', 4'-oxadiazolin-2'-one: 
The elemental analysis of the compound corresponded to the 
molecular formula C28H46N2O2. The IR spectrum exhibited characteristic 
absorption bands at 1810 (C=0), 1560 (N=N) and 1140 cm"' (CO). These 
values suggested the presence of oxadiazolinone moiety. The ' H N M R 
spectrum of the compound displayed a doublet at 1.57 for two protons (C7-
H2) Methyl signals were observed at 1.08 (C10-C//3), 0.71 (C13-C//3) and 
0.92, 0.82 for other side-chain methyl protons. Important '"^ C NMR signals 
0 
were observed at 6 161.2 ( - c - of oxadiazoline ring), 92.5 (Ce), 52.8 (C5), 
39.3 (C7). 
Additional support to the structure (XXIV) was provided by its mass 
spectrum which gave a prominent molecular ion peak at m/z 442 (M"^, 
C28H46N2O2) other significant peaks were observed at m/z 414 (M -CO or 
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M-N2), 386 (M-NNCO). A tentative mechanism for the formation of these 
fragment ions is shown in (Scheme-3). Scheme-4 shows the proposed 
mechanism for the formation of the product (XXIV). 
Thus, on the basis of above discussion the solid compound having m. 
p. 215 °C was characterized as 5a-cholestan (65)-spiro-A -r,3',4'- oxadi-
azolin- 2'-one. 
132 
C»H„ - 1 + CsH, 
•CO 
N 0 
m/z414 
M 442 
CRH. CoHi 
ni/z414 
N 0 
w / 
N ^ 0 
M 442 
Scheme-3 
CgHn 
rn/z 386 
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The formation of the products (XX, XXII, XXIV) can be explained on the 
bases of the proposed mechanism (Scheme 4). 
CoHi-
CgHp 
-2 AcOH 
tij X N - ^ H \ OAc 
" ^ N - ^ 
H 
OAc 
Scheme-4 
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Experimental 
3ig"Acetoxvcholest-5-ene: 
A mixture of cholesterol (lOOg), pyridine (150ml,) and acetic 
anhydride (100ml) was heated on water bath for 2 h. The reaction mixture 
was poured into ice-cold water and the solid thus obtained was filtered 
under suction, washed thoroughly with water until free from pyridine and 
then air-dried. Recrystallization of the crude product from acetone gave 3^ 5-
acetoxycholest-5-ene (95g), m.p.l 14 *'C (reported,^' m.p.115-116 °C). 
3;g-Acetoxv-6-nitrocholest-5-ene: 
To a cooled mixture of cholesteryl acetate (lOg) and nitric acid 
(250ml; d,1.42) was added sodium nitrite (lOg), (portion wise) with 
constant stirring over a period of about 45 minutes. After complete addition 
of sodium nitrite stirring was continued for additional 2 h and then cold 
water (350 ml) was added to the reaction mixture. The solid material thus 
separated was extracted with ether and the ethereal layer was washed with 
water and dried over anhydrous sodium sulphate. Removal of the solvent 
gave an oil which was crystallized from methanol to give 3yS-acetoxy-6-
nitrocholest-5-ene (7.5g), m.p. 102 °C (reported,^^m.p. 103-104 °C). 
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3;g"Acetoxv-5flc-choleatan-6-one: 
To a solution of 3y5-acetoxy-6-nitrochoIest-5-ene (lOg), acetic acid 
(200ml), zinc dust (20g) was gradually added in small portions with 
shaking. The suspension was heated under reflux for 4 h and water (24ml) 
was added at regular intervals during the course of the reaction. The hot 
solution was filtered and the filtrate was diluted with ice cold water. The 
organic matter was extracted with ether and the ethereal solution was 
successively washed with water, sodium bicarbonate solufion (10%) and 
water then dried over sodium sulphate (anhydrous). Evaporation of the 
solvent furnished the ketone which was crystallized from methanol (6.7g), 
m.p. 125-126 °C (reported," m.p.127-128'C). 
3;g-Acetoxv-5«-cholestan-6-onesemicarbazone: 
Semicarbazide hydrochloride (2g) and sodium acetate (3g) were 
dissolved in 20ml water. Then 3y5-acetoxy-5a-cholestan-6-one (2g) in 
ethanol (50ml) was added to it. The suspension was refluxed for 3 h and the 
resultant mixture was allowed to a stand over night. The resulfing solid was 
then filtered under suction and washed with water. Recrystallized from 
methanol which provided semicarbazone (XXV) (1.5g), m.p. 238-239 "C 
(reported,^\-n.p. 240 T ) . 
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Reaction of 3ig-acetoxv-5«-Cholestan-6-one semicarba-
zone (XIX) with lead tetraacetate; 3ig-Acetoxv-5«-
cholestan-r65)-spiro-A^'-r, 3\ 4'-oxadiazoli]n-2'-one (XX): 
Lead tetraacetate (0.860g) was added in one portion to a stirred 
suspension of the 3^-acetoxy-5a-cholestan-6-one semicarbazone XIX (Ig) 
in dry dichloromethane (50ml) at 0 °C. There was an immediate develop 
ment of a yellow colour. The reaction mixture was stirred for 3 h. the 
solution gradually become colourless and white precipitate was formed. To 
this a mixture of 2.4N HCl (10ml) and ice (30g) was added. After 15 min 
the reaction mixture was filtered, the organic phase was separated and the 
aqueous phase was extracted with cold dichloromethane. The combined 
organic extract was washed with a cold, saturated solution of NaHCOa and 
then with water and dried (anhydrous Na2S04). Removal of the solvent 
under reduced pressure gave the crude product which was recrystallized 
from methanol to give 3/9-acetoxy-5a-cholestan-(65)-spiro-A''- 1', 3', 4'-
oxadiazolin-2'-one (XX), m.p. 214-215 °C , yield 77%. 
Analysis found : C, 71.76; H, 9.49; N, 5.57% 
C30H48N2O4 requires : C, 72.00; H, 9.60; N, 5.60%. 
IR(KBr) : 1815 (C=0), 1734 (OAc), 1565 
(N=N), 1146cm''(C-0-C). 
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'HNMR(CDCl3) 5 4.73 (m, IH, wl/2 17 H^ axial C3 
a-H), 2.03 (0C0C/:r3), 1.80 (d, 
2H, C7 - H2), 1.16 (s, 3H, Cio-
CH3), 0.68 (s, 3H, C,3-Ci/3), 
1.01, 0.91 (other methyl protons). 
'^ C NMR (CDCI3) 5 170.5 (OCOCH3), 161.7 
0 
(—c- oxadiazoline ring), 91.2 
(C6), 73.3 (C3), 50.8 (C5), 39.5 
(C7) and 18.5 (OCOCH3). 
MS m/z 500 (Mt , C30H48N2O4), m/z 
472 (M-CO or M-N2), 444 (M-
NNCO), 440(M-AcOH) and 384 
(m/z 444 - AcOH). 
3jg-Chlorocholest-5-ene: 
Freshly purified thionyl chloride (75ml) was added gradually to 
cholesterol (lOOg) at room temperature. A vigorous reaction ensued with 
evolution of gaseous products. When the reaction slackened, the reaction 
mixture was, gently heated at temperature of 50-60 "C on a water bath for 1 
h and then poured into ice cold water with constant stirring. The yellow 
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solid thus obtained was filtered under suction, washed several times with 
cold water and air-dried. Recrystallization from acetone gave 3yS-
chlorocholest-5-ene (92g), m.p. 95-96 "C (reported,^ ^ m.p.96-97 °C). 
3ig-Chloro-6-iiitrocholest-5-ene: 
A mixture of 3y5-chlorochoIest-5-ene (14g), glacial acetic acid 
(100ml) and nitric acid (28ml; d, 1.52) was stirred at a temperature below 
20 °C, and sodium nitrite (3.5g) was gradually added over a period of 2 h. 
After complete addition of sodium nitrite the mixture was stirred for 
additional period of 1 h. Ice-cold water (200ml) was added and the 
yellowish solid thus obtained was filtered, washed with water and air dried. 
The desired product was recrystallized from methanol (8.9g), m.p. 152 °C 
(reported,^ ^ m.p.l53T). 
3ig-Chloro-5«-cholestan-6-one: 
To a solution of 3/?-chloro-6-nitrocholest-5-ene (12g) in a hot glacial 
acetic acid (240ml), zinc dust (24g) was gradually added in small portions 
with shaking. The suspension was heated under reflux for 4 h and water 
(24ml) was added at regular intervals during the course of the reaction. The 
hot solution was filtered and the filtrate was diluted with ice cold water. The 
organic matter was extracted with ether and the ethereal solution was 
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successively washed with water, sodium bicarbonate solution (10%) and 
water then dried over sodium sulphate (anhydrous). Evaporation of the 
solvent furnished the ketone as oil which was crystallized from methanol 
(8.9g), m.p. 128-129 °C (reported," m.p. 129 °C). 
3ig-Chloro-5«-cholestan-6-onesemicarbazone: 
Semicarbazide hydrochloride (2g) and sodium acetate (3g) were 
dissolved in water (20ml), to this 3y5-chloro-5a-cholestan-6-one (2g) and 
ethanol (50ml) was added. The reaction mixture was then heated under 
reflux for 3h. Progress of reaction was monitored through TLC. After the 
completion of reaction, it was allowed to stand overnight. The product thus 
obtained was filtered under suction washed with water and recrystallized 
from methanol (1.5g), m. p. 147-148 T (reported,^ '' m. p.l48 °C). 
Reaction of 3;g-chloro-5«-choIestan-6-one semicarbazone 
(XXI) with lead tetraacetate: 3/?-Chloro-5«-choiestan-
(6>y)-spiro-A '^4', 3 \ 4'-oxadiazolin-2'-one (XXII): 
Lead tetraacetate (0.900g) was added in one portion to a stirred 
suspension of the 3y5-chloro-5a-cholestan-6-one semicarbazone (XXI) (Ig) 
in dry dichloromethane (50ml) at 0 ''C. There was an immediate 
development of a yellow colour. The reaction mixture was stirred for 3 h. 
The solution gradually become colourless and white precipitate was formed. 
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To this a mixture of 2.4N HCl (10ml) and ice (30g) was added. After 15 
min the reaction mixture was filtered, the organic phase was separated and 
the aqueous phase was extracted with cold dichloromethane. The combined 
organic extract was washed with a cold, saturated solution of NaHCOs and 
then with water and dried (anhydrous Na2S04). Removal of the solvent 
under reduced pressure gave the crude product which was recrystallized 
from methanol to give 3;5-chloro-5a-cholestan-(65)-spiro-A -V, 3', 4'-
oxadiazolin-2'-one (XXII), m.p. 129-130 ""C, yield 80%. (Beilstein positive) 
Analysis found 
C28H45CIN2O2 requires 
C, 70.45; H, 9.37; N, 5.74 %. 
C, 70.59; H, 9.45; N, 5.88 % 
IR (KBr) 1818 (C=0), 1535 (N=N) 1129 
and 734 cm^ ' (C-Cl). 
'HNMR(CDCl3) 5 3.79 (m, IH, w '^ =17 H^ axial 
Csa-H ), 1.82 (d, 2H, C7-H2 1.19 
(C,o-C//3), 0.66 (C,3-C//3) and 
1.03, 0.92 (other methyl protons). 
C^ NMR (CDCI3) 
0 
II 5 162.5 (—c-oxadiazoline ring), 
91.6 (Ce), 53.7 (C3), 46.6 (C5), 
39.4 (C7). 
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MS : m/z 476/478 (M t , C28H45CIN2O2) 
m/z 448/450 (M-CO or M-N2), 
420/422 (M-NNCO), 440 (M-
HCl) and 384 (m/z 420 -HCl). 
ChoIest-S-ene: 
3/?-Chlorocholest-5-ene (lOg) was dissolved in warm amyl alcohol 
(230ml) and sodium metal (20g) was added with continuous stirring over a 
period of 8 h The reaction mixture was warmed occasionally. When all 
sodium was dissolved, the reaction mixture was poured into water, acidified 
with dilute hydrochloric acid and allowed to stand overnight. A white 
crystalline solid thus obtained was filtered under suction and washed 
thoroughly with water and air-dried. The crude material was recrystallized 
from acetone to provide cholest-5-ene (8.3g), m.p. 88-89 °C (reported,^^ 
m.p.89-91 °C). 
6-Nitrocholest-5-ene: 
A suspension of finely powdered cholest-5-ene (6g) in glacial acetic 
acid (50ml) was stirred at room temperature for 5 minutes and treated with 
fuming nitric acid (15ml; d, 1.52) followed by the addifion of sodium nitrite 
(3g) over a period of 1 h. The reaction mixture was poured into cold water 
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and the yellow product thus obtained was extracted with ether. The ethereal 
layer was washed with water and sodium bicarbonate solution (5%) (until 
the washings were pink) and again with water and dried over anhydrous 
sodium sulphate. Removal of the solvent gave the desired compound as oil, 
which was crystallized from ethanol (4.5g), m.p.119-120 °C (reported,^ ^ 
m.p.l20-12rC) 
5«-Cholestan-6-one: 
To a solution of 6-nitrocholest-5-ene (6g) in hot glacial acetic acid 
(120ml), zinc dust (12g) was gradually added with shaking. The mixture was 
heated under reflux for 4 h and water (12ml) was gradually added during the 
course of the reaction. The solution was then filtered and the residue was 
washed with two (10ml) portions of warm acetic acid. To the filtrate, a few 
ml of water was added till turbidity developed and it was allowed to stand 
over night at room temperature. The crystalline material thus separated was 
filtered under suction and washed thoroughly with water in order to remove 
zinc acetate. The organic solid was air dried and then recrystallized from 
ethanol (3.6g), m.p. 96-98 °C (reported,^ ° m.p. 98-100 °C) 
5«-Cholestan-6-onesemicarbazone: 
Semicarbazide hydrochloride (2g) and sodium acetate (3g) were 
dissolved in water (20ml) and then 5a-cholestan-6-one (2g) and ethanol 
(50ml) were added to it. The mixture was refluxed for 3h. The progress of 
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reaction was monitored through TLC. After the completion of the reaction, 
the resulting mixture was allowed to stand over night. The product was then 
filtered under suction and recrystallized from methanol to give 5a-
cholestan-6-one semicarbazone (XXIII) (1.5g), m.p. 188-189 °C (reported,^ '* 
m.p.l90T). 
Reaction of 5«-Cholestan-6-one semicarbazone (XXIII) 
' I I 
with lead tetraacetate: 5«-choIestan-(6>y)-spiro-A -r ,3\ 
4'-oxadiazoIin-2'-one (XXIV): 
Lead tetraacetate (0.930g) was added in one portion to a stirred 
suspension of the 5a-cholestan-6-one semicarbazone (XXIII) (Ig) in dry 
dichloromethane (50ml) at 0 °C. There was an immediate development of a 
yellow colour. The reaction mixture was stirred for V/2 h. the solution 
gradually become colourless and white precipitate was formed. To this a 
mixture of 2.4N HCl (10ml) and ice (30g) was added. After 15 min the 
reaction mixture was filtered, the organic phase was separated and the 
aqueous phase was extracted with cold dichloromethane. The combined 
organic extract was washed with a cold, saturated solution of NaHCOs and 
then with water and dried (anhydrous Na2S04). Removal of the solvent 
under reduced pressure provided 5a-cholestan-((55j-spiro-A''-r, 3', 4'-
oxadiazolin-2'~one (XXIV) as non-crystallizable semi-solid, yield 75%. 
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Analysis found 
C28H46N2O2 requires 
IR (Nujol) 
' H N M R (CDCI3) 
13 C NMR (CDCI3) 
C, 75.96; H, 10.39; N,6.27%. 
C, 76.0; H, 10.47; N, 6.33 %. 
1810 (C=0), 1560 (N=N) and 
1140 cm-^  ^CO). 
5 1.57(d,2H,C7-i/2)l-08(Cio-
C//3), 0.71 (C,3-Ci/3) and 0.92, 
0.82 (for other side-chain methyl 
protons) 
0 
161.2 (—c- of oxadiazolinering), 
92.5 (Ce), 52.8 (C5), 39.3 (C7). 
MS m/z 442 (M t , C28H46N2O2) m/z 
414 (M-CO or M-N2), 386 (M-
NNCO). 
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